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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes to or to 
discontinue any semiconductor product or service identified in this 
publication without notice. Tl advises its customers to obtain the latest 
version of the relevant information to verify, before placing orders, 
that the information being relied upon is current. 

Tl warrants performance of its semiconductor products to current 
specifications in accordance with Tl's standard warranty. Testing and 
other quality control techniques are utilized to the extent Tl deems 
necessary to support this warranty. Unless mandated by government 
requirements, specific testing of all parameters of each device is not 
necessarily performed. 

Tl assumes no liability for Tl applications assistance, customer product 
design, software performance, or infringement of patents or services 
described herein. Nor does Tl warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, 
mask work right, or other intellectual property right of Tl covering or 
relating to any combination, machine, or process in which such 
semiconductor products or services might be or are used. 

Specifications contained in this User's Guide supersede all data for 
these products published by Tl in the United States of America before 
March 1 988. 


Copyright 1985, 1988, Texas Instruments Incorporated 


Printed in the U.S.A. 
Revised March 1 988 
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INTRODUCTION 


In this volume, Texas Instruments presents pertinent technical information on our broad line of TTL integrated 
circuits. You will find complete specifications on the following TTL products: 

o Standard TTL circuits 
— Series 54/74 
o Schottky TTL circuits 

— Series 54LS/74LS, Low-Power Schottky 
— Series 54S/74S, Schottky 

This edition is designed for ease of circuit selection with an alphanumerical index of devices in this book as 
well as a functional index. The functional index includes all standard bipolar and CMOS logic device types available 
or under development showing the available technologies for each type. Included in the functional index are 
the following families of products: 

o Standard TTL 
o Schottky - S 
o Advanced Schottky - AS 
O Low-Power Schottky - LS 
o Advanced Low-Power Schottky - ALS 
o 74F 

The general information section includes an explanation of the function tables, parameter measurement 
information, and typical characteristics related to the TTL products listed in this volume. 

Package dimensions given in the Mechanical Data section of this book are in metric measurement (and 
parenthetically in inches) to simplify board layout for designers involved in metric conversion and new designs. 

Complete technical data for any Tl semiconductor/component products are available from your nearest Tl field 
sales office, local authorized Tl distributor, or by writing direct to: Texas Instruments Incorporated, P.O. Box 
809066, Dallas, Texas 75380-9066. 

We sincerely hope you find the new Standard TTL Data Book a meaningful addition to your technical library. 


o High-speed CMOS - HC/HCT 
o Advanced CMOS Logic - AC/ACT 
o BiCMOS bus interface - BCT 
• Programmable Logic - TIBPAL 
O VLSI Processors 
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2-1111 

SN54LS594 

SN74LS594 

2-989 

SN54LS672 

SN74LS67 2 

2-1111 

SN54LS595 

SN74LS595 

2-993 

SN54LS673 

SN74LS673 

21117 

SN54LS596 

SN74LS596 

2-993 

SN54LS674 

SN74LS674 

2-1117 

SN54LS597 

SN74LS597 

2-999 

SN54LS681 

SN74LS681 

2-1123 

SN54LS598 

SN74LS598 

2-999 

SN54LS682 

SN74LS682 

2-1129 

SN54LS599 

SN74LS599 

2-989 

SN54LS684 

SN74LS684 

2-1129 


SN74LS600A 

2-1007 

SN54LS685 

SN74LS685 

21129 


SN74LS601 A 

2-1007 


SN74LS686 

2-1129 


SN74LS603A 

2-1007 

SN54LS687 

SN74LS687 

2-1129 

SN54LS604 

SN74LS604 

2-1015 

SN54LS688 

SN74LS688 

2-1129 

SN54LS606 

SN74LS606 

2-1015 

SN54LS690 

SN74LS690 

2-1139 

SN54LS607 

SN74LS607 

2-1015 

SN54LS691 

SN74LS691 

2-1139 

SN54LS61 0 

SN74LS610 

2-1021 

SN54LS693 

SN74LS693 

2-1139 


SN74LS61 1 

2-1021 

SN54LS696 

SN74LS696 

2-1149 

SN54LS61 2 

SN74LS61 2 

2-1021 

SN54LS697 

SN74LS697 

2-1149 


SN74LS61 3 

2-1021 

SN54LS699 

SN74LS699 

2-1149 

SN54LS620 

SN74LS620 

2-1031 
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Column heading Literature Number provides the latest available technical source for a particular product. 
Tl's technical literature is identified by a seven- or eight-character product source code consisting of four 
(4) alpha characters, three (3) numeric characters, and a revision letter, if applicable. If the fourth alpha 
character is an "S”, then the document is a stand-alone data sheet, e.g., SDAS106A. The code is printed 
at the upper right-hand corner on the front cover and the lower left-hand corner on the back cover of a 
data book, and at the lower left-hand corner on the back page of a data sheet. 


List of Applicable Databooks: 


SCAD001 A 
SCLD001 B 
SDAD001 B 
SDFD001 
SDLD001 A 
SDVDOOI 
SDZD001 B 


Advanced CMOS Logic Databook 
High-Speed CMOS Logic Databook 
ALS/AS Logic Databook 
F Logic Databook 
Standard TTL Logic Databook 
LSI Logic Databook 
Programmable Logic Databook 
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General Information 



General Information 


FUNCTIONAL INDEX 


GATES 


POSITIVE-NAND GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

AC 

ACT 

8-Input 

'30 

• 

• 

• 







SDLD001 A 




A 

© 





SDAD001 B 







• 



SCLD001 B 






• 




SDFD001 

'11030 








• 

• 

SCAD001 A 

13-Input 

'133 




• 






SDAD001 B 







• 



SCLD001 B 



• 







SDLD001 A 

1 2-Input 

'134 



• 







SDLD001 A 

Dual 2-Input 

'8003 




• 






SDAD001B 

Dual 4-Input 

'13 

• 

• 








SDLD001 A 

'20 

• 

• 

• 







SDLD001 A 




A 

• 





SDAD001B 







• 



SCLD001 B 






• 




SDFD001 

'40 




A 






SDAD001 B 

• 

• 

• 







SDLD001 A 

'1020 




A 






SDAD001 B 

'11020 








• 

• 

SCAD001 A 

Triple 3-Input 

'10 

• 

• 

• 







SDLD001 A 




• 

• 





SDAD001 B 







o 



SCLD001B 






• 




SDFD001 

'1010 




A 






SDAD001 B 

'11010 








• 

• 

SCAD001 A 

Quad 2-Input 

'00 




A 

• 





SDAD001 B 

• 

• 

• 







SDLD001 A 







• 



SCLD001 B 






• 




SDFD001 

'26 

• 

• 








SDLD001 A 

'37 

• 

• 

• 







SDLD001 A 




A 






SDAD001B 

'38 

• 

• 

• 







SDLD001 A 




A 






SDAD001 B 

'39 

• 









SDLD001 A 

'132 

• 

• 

• 







SDLD001 A 







• 



SCLD001 B 

'1000 




A 

A 





SDAD001 B 

'11000 




- 




• 

• 

SCAD001 A 

Hex 2-Input 

. 

'804 




A 

B 





SDAD001 B 







• 



SCLD001 B 

'1804 




A 

• 





SDAD001 B 


• = Denotes available technology. 

▲ s Denotes planned new. 

A s Denotes "A" suffix available in the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

F 

HC 

AC 

ACT 

Dual 4-Input 

'22 

o 


o 







SDLD001 A 




B 






SDAD001 B 

Triple 3-Input 

'12 

o 

© 








SDLD001 A 




A 






SDAD001 B 

Quad 2-Input 

’01 

o 

O 








SDLD001 A 




o 






SDAD001 B 







o 



SCLD001 B 

•03 

o 

o 

0 







SDLD001 A 




B 






SDAD001 B 







o 



SCLD001 B 

'1003 




A 






SDAD001 B 




POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

AC 

ACT 

Triple 3-Input 

'15 


o 

o 







SDLD001 A 




A 






SDAD001 B 

Quad 2-Input 

'09 

o 

o 

o 







SDLD001 A 




o 






SDAD001 B 







O 



SCLD001 B 






9 




SDFD001 

Quad Schmitt 

'7001 







9 



SCLD001 B 


• = Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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General Information 


FUNCTIONAL INDEX 


POSITIVE-AND GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

AC 

ACT 

Dual 4-Input 

'21 




A 

• 





SDAD001 B 


• 








SDLD001 A 







• 



SCLD001 B 






• 




SDFD001 

'11021 








• 

• 

SCAD001 A 

Triple 3-Input 

'11 


• 

• 







SDLD001 A 




A 

• 





SDAD001 B 







• 



SCLD001 B 






• 




SDFD001 

'1011 




A 






SDAD001B 

'11011 








• 

• 

SCAD001 A 

Quad 2-Input 

'08 

• 

• 

• 







SDLD001 A 




• 

• 





SDAD001B 







• 

. . 


SCLD001 B 






• 




SDFD001 

'1008 




A 

A 





SDAD001 B 

'11008 








• 

• 

SCAD001 A 



POSITIVE-OR GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 


F 

HC 

AC 

ACT 

Triple 3-Input 

'4075 







• 



SCLD001 B 

Quad 2-Input 

'32 

• 

• 

• 







SDLD001 A 




• 

• 





SDAD001 B 







• 



SCLD001B 






• 




SDFD001 

'1032 




A 

A 





SDAD001 B 

'7032 







• 



SCLD001 B 

'11032 








• 

• 

SCAD001 A 

Hex 2-Input 

'832 




A 

B 





SDAD001 B 







• 



SCLD001 B 

'1832 




A 

• 





SDAD001 B 


• s Denotes available technology. 

A s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B ■ Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


POSITIVE-NAND GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

F 

HC 

AC 

ACT 

Dual 4-Input 

with Strobe 

'25 

o 









SDLD001 A 

Dual 4-Input 

'4002 







• 



SCLD001 B 

Dual 5-Input 

'260 



o 







SDLD001 A 

Triple 3-Input 

'27 

0 

• 



- 





SDLD001 A 




O 

• 





SDAD001 B 







• 



SCLD001 B 






• 




SDFD001 

'1 1027 








P 

P 

SCAD001 A 

Quad 2-Input 

'02 

o 

• 

o 







SDLD001 A 




• 

• 





SDAD001B 







• 



SCLD001 B 






• 




SDFD001 

'28 

P 

o 








SDLD001 A 




A 






SDAD001 B 

'33 

0 

o 








SDLD001 A 




A 






SDAD001 B 

'36 







P 



SCLD001 B 






• 




SDFD001 

'1002 




A 






SDAD001 B 

'1036 





A 





SDAD001 B 

'7002 







P 



SCLD001B 

'11002 








P 

• 

SCAD001 A 

Hex 2-Input 

'805 




A 

B 





SDAD001 B 







• 



SCLD001 B 

'1805 




A 

• 





SDAD001 B 


POSITIVE-OR/NOR GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

AC 

ACT 

8-Input 

'4078 







A 



SCLD001B 


O = Denotes available technology. 

A = Denotes planned new. 

A = Denotes "A” suffix available in- the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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General Information 


























General Information 


FUNCTIONAL INDEX 


EXCLUSIVE-OR/-NOR GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

Quad 2-Input 

Exclusive-OR 

Gates with 

Totem-Pole Outputs 

'86 

• 

A 

• 




SDLD001 A 




• 



SDAD001B 






• 

SCLD001B 

'386 






• 

SCLD001 B 

Quad 2-Input 

Exclusive-OR 

Gates with Open- 
Collector Outputs 

'136 

• 

• 





SDLD001 A 




• 



SDAD001 B 





▲ 


SDAD001 B 

Quad 2-Input 

Exclusive-NOR 

Gates 

'266 


• 





SDLD001 A 






• 

SCLD001B 

'810 




• 

▲ 


SDAD001 B 

'7266 






• 

SCLD001B 

Quad 2-Input 

Exclusive-NOR 

Gates with Open- 
Collector Outputs 

'81 1 




• 

▲ 


SDAD001 B 

Quad Exclusive- 

OR/-NOR Gates 

'135 



• 




SDLD001 A 


AND-NOR GATES 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

2-Wide 4-Input 

'55 


• 






SDLD001 A 

4-Wide 4-2-3- 2 

Input 

'64 



• 





4-Wide 2-2-3-2 

Input 

'54 

• 

• 






Dual 2-Wide 

2-Input 

'51 

• 

• 

• 










• 


SCLD001 B 


AND-NOR GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

j TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

4-Wide 4-2-3-2- 

Input 

'65 



• 





SDLD001 A 


• s Denotes available technology. 

▲ = Denotes planned new. 

A s Denotes "A" suffix available in the technology indicated. 

B e Denotes “B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


EXPANDABLE GATES 


DESCRIPTION 

TYPE 

j TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Dual 2-Wide 

AND-OR-Invert 

'50 

• 







SDLD001 A 

Dual 4-Input 

Positive-NOR 

with Strobe 

'23 

■ 

■ 

■ 






MULTIFUNCTION GATES AND ELEMENTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Inverter, 3-/4- 
Input NAND/NOR 

Combination 

'7006 






• 


SCLD001B 

6 -Section NAND 

Invert, NOR 

'7008 






• 


SCLD001 B 

Quadruple 

Complimentary 

Output Logic 

Element 

'265 

• 







SDLD001 A 


DELAY ELEMENTS 


DESCRIPTION 

TYPE 

| TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Inverting and 
Noninverting 

Elements 2-Input 

NAND-Buffer 

'31 


• 






SDLD001 A 


• a Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B s Denotes "B" suffix available in the technology indicated. 

TBA 3 Denotes information To Be Announced. 


Texas 

Instruments 


1-13 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


General Information 






















General Information 


FUNCTIONAL INDEX 


INVERTERS/NONINVERTING BUFFERS 



HEX INVERTERS/NONINVERTERS 


DESCRIPTION 

TYPE 

j TECHNOLOGY j 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

AC 

ACT 

HCU 

Hex Inverters 

'04 

• 

• 

• 








SDLD001 A 




B 

• 






SDAD001 B 







• 




SCLD001 B 










• 

SCLD001 B 






• 





SDFD001 

'11004 








• 

• 


SCAD001 A 

'05 

• 

• 

• 








SDLD001 A 




A 







SDAD001 B 







• 




SCLD001 B 

'06 

• 










SDLD001 A 

'14 

• 

• 









SDLD001 A 







• 




SCLD001 B 

'16 

• 










SDLD001 A 

'19 


• 









SDLD001 A 

'1004 




• 

A 






SDAD001 B 

'1005 




• 







SDAD001 B 

Hex 

Noninverter 

'34 




• 

• 






SDAD001 B 

'11034 








• 

• 


SCAD001 A 


• = Denotes available technology. 

▲ a Denotes planned new. 

A a Denotes "A" suffix available in the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 


1-14 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 




















FUNCTIONAL INDEX 


DRIVER AND BUS TRANSCEIVERS 


HEX DRIVERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Hex 2-Input 

Driver 

'808 




A 

B 



SDAD001 B 






• 


SCLD001 B 

'1808 




A 

• 



SDAD001 B 

Hex Driver 

'07 

• 







SDLD001 A 

'17 

• 







'35 




A 




SDAD001 B 

'1034 




o 

A 



SDAD001 B 

'1035 




• 




SDAD001 B 

Noninverting 

Hex Buffers/ 

Drivers 

'365 

A 

A 






SDLD001 A 






o 


SCLD001 B 

'366 

A 

A 






SDLD001 A 






o 


SCLD001 B 

'367 

A 

A 






SDLD001 A 






o 


SCLD001 B 

'368 

A 

A 






SDLD001 A 






o 


SCLD001 B 



DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Noninverting 

Octal Buffers. 

Drivers 

'757 





• 



SDAD001 B 

'760 





• 



SDAD001 B 




A 




Inverting 

Octal Buffers, 

Drivers 

'756 




• 

Q 



SDAD001 B 

'763 




• 

• 



SDAD001 B 

Inverting and 
Noninverting 

Octal Buffers, 

Drivers 

'762 





• 



SDAD001 B 


• = Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B s Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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General Information 























General Information 


FUNCTIONAL INDEX 


BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

Noninverting 

Quad 

Transceivers 

'759 


■ 



■ 

■ 


SDAD001 B 

Inverting Quad 

Transceivers 

'758 




• 

• 



SDAD001 B 

1 2-mA/24-mA/ 

40-mA Sink 

Transceivers 

'615 




• 




SDADOOI B 

'621 




A 

• 



SDAD001 B 


• 






SDLD001 A 






• 


SDFD001 

’639 




A 

• 



SDADOOI B 


• 






SDLD001 A 

'641 




A 

• 



SDADOOI B 


• 






SDLD001 A 

1 2-mA/24-mA/ 

48-mA Sink 

Inverting Output 

Transceivers 

'614 




• 




SDADOOI B 

'622 




A 

• 



SDADOOI B 






• 


SDFD001 

'638 




A 

• 



SDADOOI B 


• 






SLDL001 A 

'642 




A 

• 



SDADOOI B 


• 






SDLD001 A 

'653 




• 




SDADOOI B 


• 






SDLS001 A 

1 2-mA/24-mA/ 

48-mA Sink, True 

and Inverting 

Output Transceivers 

'644 




A 

• 



SDADOOI B 


• 






SDLD001 A 

Registered with 
Multiplexed 

1 2-mA/24-mA/ 

48-mA True 

Output Transceivers 

'647 




A 

• 



SDADOOI B 


• 






SDLD001 A 

'654 


• 






SDLD001 A 




• 




SDVD001 

Registered with 
Multiplexed 

1 2-mA/24-mA/ 

48-mA Inverting 

Output Transceivers 

'649 


• 






SDLD001 A 




• 




SDVDOOI 


• n Denotes available technology. 

▲ = Denotes planned new. 

A s Denotes "A” suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


DRIVERS WITH 3-STATE OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Quad Buffers/ 

Drivers with 

Independent 
Output Controls 

'125 

• 

A 










SDLD001 A 







• 





SCLD001 B 

'126 

• 

A 










SDLD001 A 







• 





SCLD001 B 

Noninverting 

Octal Buffers/ 

Drivers 

'241 


• 

• 









SDLD001 A 




B 

• 







SDAD001 B 







• 

• 




SCLD001 B 






• 






SDFD001 











• 

SCBS005 

'11241 









• 

• 


SCAD001 A 

'244 


• 

• 









SDLD001 A 




B 

• 







SDAD001 B 







• 

• 




SCLD001 B 






• 






SDFD001 











• 

SCBS006 

'11244 









• 

• 


SCAD001 A 

'465 


• 










SDLD001 A 




A 








SDAD001 B 

'467 




A 








SDAD001 B 


• 










SDLD001 A 

'541 


• 










SDLD001A 




• 








SDAD001 B 







• 

• 




SCLD001B 

'1244 




A 








SDAD001 B 


• = Denotes available technology. 

▲ = Denotes planned new. 

A s Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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General Information 


























General Information 


FUNCTIONAL INDEX 


DRIVERS WITH 3-STATE OUTPUTS (continued) 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Inverting Octal 

Buffers/Drivers 

'231 




• 

• 







SDAD001 B 

'240 


• 

• 









SDLD001 A 




A 

• 







SDAD001 B 







• 

• 




SCLDOOI B 






• 






SDFD001 











• 

SCBS004 

'11240 









• 

• 


SCAD001 A 

'466 


• 










SDLD001 A 




A 








SDAD001 B 

'468 




A 








SDAD001 B 


• 










SDLD001 A 

'540 


• 










SDLD001 A 




• 








SDAD001 B 







• 

• 




SCLDOOI B 

'1240 




• 








SDAD001 B 

Inverting and 
Noninverting 

Octal Buffers/ 

Drivers 

'230 





• 







SDAD001 B 

Noninverting 

10-Bit Buffers/ 

Drivers 

'2827 











• 

SCLS051 

'29827 




• 








SDVD001 











• 

SCLS052 

Inverting 10-Bit 

Buffers/Drivers 

'2828 











• 

SCLS051 

'29828 




• 








SDVD001 











• 

SCLS052 


• s Denotes available technology. 

▲ s Denotes planned new. 

A s Denotes "A" suffix available in the technology indicated. 

B s Denotes "B” suffix available in the technology indicated. 

TBA e Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

wm 

s 


E i 

F 

mrrm 


AC 


9 

Noninverting 

Quad 

Transceivers 

'243 

o 










SDLD001 A 



A 

0 







SDAD001 B 






0 

0 




SCLD001 B 





0 






SDFD001 

Inverting Quad 

Transceivers 

'242 

• 










SDLD001 A 



B 

• 







SDAD001 B 






o 

0 




SCLD001 B 





0 






SDFD001 

'1242 



0 








SDAD001 B 

Quad 

Tridirectional 

Transceivers 

'442 

0 










SDLD001 A 

Octal 

Transceivers 

'245 

• 










SDLD001 A 



A 

• 







SDAD001 B 






0 

0 




SCLD001 B 





0 






SDFD001 










A 

TBA 

'11245 








0 

0 


SCAD001 A 

'620 






0 

0 




SCLD001 B 



A 

o 







SDAD003 





0 






SDFD001 










O 

SCBS001 

'11620 








▲ 

A 


SCAD001 A 

'640 






0 

O 




SCLD001 B 



A 

0 







SDAD001 B 

0 










SDLD001 A 

'11640 








A 

0 


SCAD001 A 

'643 






0 

o 




SCLD001 B 



A 

o 







SDAD001 B 

• 










SDLD001 A 

'11643 








0 

0 


SCAD001 A 

'1245 



A 








SDAD001 A 










A 

TBA 



O = Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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General Information 
















General Information 


FUNCTIONAL INDEX 


BUS TRANSCEIVERS WITH 3-STATE OUTPUTS (continued) 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

wm 

s 

9 

o 

F 

mrrm 

TCT 

o 



Octal Bus 

Transceivers 

with Registers 

'543 





• 






SDFD001 

'544 





• 






SDFD001 

'646 






• 

• 




SCLD001B 



• 

• 







SDAD001B 

• 










SDLD001 A 

'648 






• 

• 




SCLD001B 



• 

• 







SDAD001B 

• 










SDLD001 A 

'651 






• 

• 




SCLD001 B 



• 

• 







SDAD001 B 

• 










SDLD001 A 

'652 






• 

• 




SCLD001 B 



• 

• 







SDAD001 B 

• 










SDLD001 A 

'11646 








▲ 

A 


SCAD001 A 

'11648 








A 

A 


'11651 








A 

A 


'11652 








A 

A 


8-/9-Bit Bus 

T ransceivers 

with Parity 

Checker/ 

Generator 

'658 






• 

• 




SCLD001 B 

'659 






• 

• 




'664 






• 

• 




'665 






• 

• 




'29833 



• 








SDAS119A 










• 

SCBS003 

'29834 



• 








SDAS119A 










• 

SCBS003 

'29853 



• 








SDAS1 18 










• 

SCBS002 

'29854 



• 








SDAS1 18 










• 

SCBS002 


• = Denotes available technology. 

▲ = Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


BUS TRANSCEIVERS WITH 3-STATE OUTPUTS (continued) 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

■a 

s 



F 






Noninverting 9- 

Bit Transceivers 

'29863 



• 








SDAS096A 










• 

SCLS055 

Inverting 9-Bit 

Transceivers 

'29864 



• 








SDAS096A 










A 

TBA 

Noninverting 10- 

Bit Transceivers 

'29861 



• 








SDAS097 










• 

SCLS056 

Inverting 10-Bit 

Transceivers 

'29862 



• 








SDAS097 










A 

TBA 

1 2-mA/24-mA/ 

48-mA Sink, 

True Output 

Transceivers 

'623 



A 

• 







SDAD001 B 

• 










SDLD001 A 






• 

• 




SCLD001 B 





• 






SDFD001 

'645 






• 

• 




SCLD001 B 



A 

• 







SDAD001 B 

• 










SDLD001 A 

'654 



• 








SDAD001 B 

o 










SDLD001 A 

'1640 



A 








SDAD001 B 

'1645 



A 








'11623 








A 

A 


SCAD001 A 

Universal 

Transceiver/ 

Port Controllers 

'852 




o 







SDAD001 B 

'856 




• 







'877 




o 









• = Denotes available technology. 

A = Denotes planned new. 

A = Denotes "A” suffix available in the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA a Denotes information To Be Announced. 
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General Information 




















General Information 


FUNCTIONAL INDEX 




LINE DRIVERS/BUS TRANSCEIVERS/MOS DRIVERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

BCT 

Bus 

Transceivers 

'2242 




• 




SDAD001 B 

'2620 





• 



'2623 





• 



'2640 





• 



'2645 





• 



Line 

Drivers 

'2240 




• 




'2240 







A 

TBA 

'2241 







A 

'2244 




A 




'2244 







A 

'2540 




• 




SDAD001 B 

'2541 




* 





LINE DRIVERS 


DESCRIPTION 

TYPE 

! TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Octal Buffers 

AND/Line Drivers 

with Input 

Pull-up 

Resistors 

'746 




• 




SDAD001 B 

'747 




• 




Octal/Line 

Drivers/with 

3-State Output 

'2540 




• 




'2541 




• 





• = Denotes available technology. 

A s Denotes planned new. 

A e Denotes "A" suffix available in the technology indicated. 

B b Denotes "B" suffix available in the technology indicated. 

TBA b Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


50-OHM/75-OHM LINE DRIVERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

HC 

HCT 

Quad 2-Input 

Positive-NOR 

'128 

• 







SDLD001 A 

Dual 4-Input 

Positive-NAND 

'140 



• 





Hex 2-Input 

Positive-NAND 

'804 




A 

B 



SDAD001 B 






• 


SCLD001B 

'1804 




A 

• 



SDAD001 B 

Hex 2-Input 

Positive-NOR 

'805 




A 

B 








• 


SCLD001 B 

'1805 




A 

• 



SDAD001 B 

Hex 2-Input 

Positive-AND 

'808 




A 

B 








• 


SCLD001 B 

'1808 




A 

• 



SDAD001 B 

Hex 2-Input 

Positive-OR 

'832 




A 

B 








• 


SCLD001 B 

'1832 




A 

• 



SDAD001 B 



MULTIFUNCTION DRIVERS 


DESCRIPTION 

TYPE 

j TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Dual Pulse 

Synchronizers/ 

Drivers 

'120 

• 







SDLD001 A 


• = Denotes available technology. 

▲ 3 Denotes planned new. 

A 3 Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA 3 Denotes information To Be Announced. 
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General Information 























General Information 


FUNCTIONAL INDEX 


FLIP-FLOPS 


DUAL AND SINGLE FLIP-FLOPS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

AC 

ACT 

F 

Dual J-K Edge- 
Triggered 

'73 

• 

A 








SDLD001 A 






• 




SCLD001 B 

'76 

• 

A 








SDLD001 A 






• 




SCLD001 B 

'78 

• 

A 








SDLD001 A 






• 




SCLD001B 

'107 

• 

A 








SDLD001 A 






• 




SCLD001B 

'109 

• 

A 








SDLD001 A 




A 

• 





SDAD001 B 






• 




SCLD001B 









• 

SDFD001 

'112 


A 

A 







SDLD001 A 




A 






SDAD001 B 






• 




SCLD001 B 









• 

SDFD001 

'113 


A 

A 







SDLD001 A 




A 






SDAD001 B 






• 




SCLD001 B 









• 

SDFD001 

'114 


A 

A 







SDLD001 A 




A 






SDAD001 B 






• 




SCLD001 B 









• 

SDFD001 

'11109 







• 

• 


SCAD001 A 

Single J-K Edge- 
Triggered 

'70 

• 









SDLD001 A 

Dual D-Type 

'74 

• 

A 

• 










A 

• 





SDAD001 B 






• 




SCLD001 B 









• 

SDFD001 

'11074 







• 

• 


SCAD001 A 

Dual D-Type 
with 2-Input 

NAND/NOR Gates 

'7074 






• 




SCLD001 B 

'7075 






• 




'7076 






• 




Dual 4-Bit 

D-Type 

Edge-Triggered 

'874 




B 

• 





SDAD001 B 

'876 




A 

• 





’878 




A 

• 





'879 




A 

• 






• s Denotes available technology. 

▲ 35 Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


QUAD AND HEX FLIP-FLOPS 


DESCRIPTION 

OUTPUTS 

NO. 

OF 

FFs 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

F 

D-Type 

p 

Ol 

1 

'175 

• 

• 

• 





SDLD001 A 




• 

• 



SDAD001 B 






• 


SCLD001 B 







• 

SDFD001 

'379 


• 






SDLD001 A 






• 


SCLD001 B 







• 

SDFD001 

Q 

6 

'174 

• 

• 

• 





SDLD001 A 




• 

• 



SDAD001 B 






• 


SCLD001 B 







• 

SDFD001 

'378 


• 






SDLD001 A 






• 


SCLD001 B 







• 

SDFD001 

J-K 

Q 

4 

'276 

• 







SDLD001 A 

'279 

• 

A 






'376 

• 









• = Denotes available technology. 

A a Denotes planned new. 

A a Denotes "A" suffix available in the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA a Denotes information To Be Announced. 
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General Information 






















General Information 


FUNCTIONAL INDEX 


OCTAL. 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS 


DESCRIPTION 

NO. OF 

BITS 

OUTPUTS 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 


m 

o 

1223 


EES 

EEfsS! 




F 

True Data 

Octal 

3-State 

'374 


• 

© 









SDLD001 A 




© 

© 







SDAD001 B 






• 

© 





SCLD001 B 










▲ 


TBA 











© 

SDFD001 

'574 




A 

• 







SDAD001 B 






• 

• 





SCLD001 B 











• 

SDFD001 

'11374 








o 

© 



SCAD001 A 

True Data with 

Clear 

2-State 

'273 

• 

© 










SDLD001 A 




© 








SDAD001 B 






© 






SCLD001 B 











• 

SDFD001 

3-State 

'575 




A 

© 







SDAD001 B 

'874 




A 

• 







'878 




A 

© 







T rue with 

Enable 

2-State 

'377 


© 










SDLD001 A 






• 






SCLD001 B 











0 

SDFD001 

Inverting 

3-State 

'534 




0 

© 







SDAD001 B 






© 

© 





SCLD001 B 










A 


TBA 











© 

SDFD001 

'564 




A 








SDAD001 B 






o 

O 





SCLD001 B 











0 

SDFD001 

'576 




A 

o 







SDAD001 B 

'826 





o 







SDAD001 B 

'11534 








© 

• 



SCAD001 A 

Inverting with 

Clear 

3-State 

'577 




A 

© 







SDAD001 B 

'879 




A 

© 







Inverting with 

Preset 

3-State 

'876 




A 

© 







T rue 


'825 





© 







SDAD001 B 

9-Bit 

3-State 

'823 




0 

• 







'1823 

■ 




© 







SDAS126 

Inverting 

3-State 

'824 





© 







SDAD001 B 

True 

10-Bit 

3-State 

'821 





0 







'1821 





© 







SDAS131 

Inverting 

3-State 

'822 





© 








SDAD001 B 


• = Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA e Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


LATCHES AND MULTIVIBRATORS 

QUAD LATCHES WITH 2-STATE OUTPUTS 


DESCRIPTION 

TYPE 

] TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Bistable 

'75 

• 

• 






SDLD001 A 






• 


SCLD001B 

'375 


• 






SDLD001 A 






• 


SCLD001 B 

S-R 

'279 

• 

A 






SDLD001 A 


MONOSTABLE MULTIVIBRATORS 


DESCRIPTION 

TYPE 

! TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Single 

'121 

• 







SDLD001 A 

'122 

• 

• 






'130 

• 







Dual 

'123 

• 

• 






'221 

• 

• 






'423 


• 







D-TYPE OCTAL. 9-BIT. AND 10-BIT READ-BACK LATCHES 


DESCRIPTION 

NO. OF 

BITS 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

HCT 

Edge-Triggered 
Inverting and 

Noninverting 

Octal 

'996 




o 




SDAD001 B 

Transparent 

True 

Octal 

'990 




• 




9 Bit 

'992 




• 




10-Bit 

'994 




• 




Transparent 

Noninverting 

Octal 

'991 




• 




9-Bit 

'993 




• 




10-Bit 

'995 




• 




Transparent with 

Clear and True 

Outputs 

Octal 

'666 




• 




Transparent 

with Clear and 

Inverting Outputs 

Octal 

'667 




• 





• = Denotes available technology. 

▲ s Denotes planned new. 

A s Denotes "A” suffix available in the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA a Denotes information To Be Announced. 
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General Information 





















General Information 


FUNCTIONAL INDEX 


OCTAL, 9-BIT, AND 10-BIT LATCHES 


DESCRIPTION 

NO. OF 

BITS 

OUTPUTS 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

□ 

D 

ALS 



HCT 


ACT 

BCT 

F 

Transparent 

Octal 

3-State 

'373 


0 

o 









SDLD001 A 




e 

© 







SDAD001 B 






• 

© 





SCLD001 B 










mm 


TBA 










■i 

o 

SDFD001 

'573 




B 

© 







SDAD001 B 






• 

© 





SCLD001 B 











• 

SDFD001 

'11373 








o 

© 



SCAD001 A 

Dual 4-Bit 

Transparent 

Octal 

2- State 

3- State 

'116 

© 











SDLD001 A 

'873 




B 

o 







SDAD001 B 

Inverting 

Transparent 

Octal 

3-State 

'533 




O 

o 







SDAD001 B 






© 

• 





SCLD001 B 










A 


TBA 











© 

SDFD001 

'11533 








© 

© 



SCAD001 A 

'563 




A 








SDAD001 B 






o 

o 





SCLD001 B 











o 

SDFD001 

'580 




A 

© 







SDAD001 B 

Dual 4-Bit 

Inverting 

Transparent 

Octal 

3-State 

'880 




A 

© 







2-Input 

Multiplexed 

Octal 

3-State 

'604 


o 










SDLD001 A 






• 






SCLD001 B 

OC 

'607 


© 










SDLD001 A 

Addressable 

Octal 

2-State 

'259 

• 

B 













O 








SDAD001 B 






o 






SCLD001 B 

Q only 

'4724 






© 






SCLD001 B 

True 

10-Bit 

3-State 

'841 




© 

e 







SDAD001 B 

'1841 





• 







SDAS130 

True 

9-Bit 

3-State 

'843 




• 

0 







SDAD001 B 

'1843 





o 







SDAS127 

True 

Octal 

3-State 

'845 




o 

• 







SDAD001 B 

Inverting 

10-Bit 

3-State 

'842 




o 

o 







9-Bit 

3-State 

'844 




© 

© 







Octal 

3-State 

'846 




o 

© 








• s Denotes available technology. 

A s Denotes planned new. 

A 3 Denotes "A" suffix available in the technology indicated. 

B 3 Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


REGISTERS 


SHIFT REGISTERS 


DESCRIPTION 

NO. OF 

BITS 

MODES 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

F 

S- 

a 

D 

D 

Sign- 

Protected 


X 


D 

H 

'322 


A 






SDLD001 A 

Parallel-In 

Parallel-Out 

Bidirectional 

4 

X 

X 

X 

X 

'194 

• 

A 

P 





SDLD001 A 





P 



SDAD001 B 






• 


SCLD001B 

8 

X 

X 

X 

X 

'198 

* 







SDLD001 A 

X 

X 

X 

X 

'299 


0 






SDLD001 A 




P 




SDAD001B 






P 


SCLD001 B 







P 

SDFD001 

X 

X 

X 

X 

'323 


• 






SDLD001 A 




P 




SDAD001 B 






P 


SCLD001 B 







P 

SDFD001 

Parallel-In 

Parallel-Out 

4 

X 


X 


'95 

A 

B 






SDLD001 A 





P 



SDAD001 B 

X 


X 


'195 

O 

• 

P 





SDLD001 A 






P 


SCLD001B 

X 


X 


'295 


B 






SDLD001 A 

X 


X 


'395 


A 






5 

X 


X 


'96 

o 

• 






8 

X 


X 

X 

'199 

• 







Serial-In 

Parallel-Out 

8 

X 




'164 

o 

P 






SDLD001 A 






P 


SCLD001 B 

Parallel-In 

Serial-Out 

8 

X 


X 

X 

'165 

0 

A 






SDLD001 A 






P 


SCLD001 B 

X 


X 

X 

'166 

o 

A 






SDLD001 A 






P 


SCLD001 B 

16 

X 


X 

X 

'674 


0 






SDLD001 A 

Serial-In 

Serial-Out 

8 

X 




'91 


p 







NOTE: Modes; S- = S-R, S = S-l, L = Load, H = Hold 


• = Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A” suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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General Information 





















General Information 


FUNCTIONAL INDEX 


SHIFT REGISTERS WITH LATCHES 


DESCRIPTION 

NO. OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

Parallel-In, 

Parallel-Out 

with Output 

Latches 

4 

3-State 

'671 


• 





SDLD001 A 

'672 


• 





Serial-In 

Parallel-Out 

with Output 

Latches 

8 

Buffered ' 

'594 


• 





SDLD001 A 







o 

SCLD001 B 

3-State 

'595 


• 





SDLD001 A 


o 





SCLD001 B 

OC 

'599 


o 





SDLD001 A 

16 

2-State 

'673 


o 





Parallel-In, 

Serial-Out 

with Input 

Latches 

8 

2-State 

'597 


9 





Parallel I/O 

Ports with 

Input Latches 
Multiplexed 

Serial Inputs 

8 

3-State 

'598 


0 






SIGN-PROTECTED REGISTERS 


DESCRIPTION 

NO. OF 

BITS 

MODES 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

S- 

s 

L 

H 

Sign-Protected 

Registers 

8 

X 


X 

X 

'322 


A 





SDLD001 A 


REGISTER FILES 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

HC 

Dual 16 Words X 

4 Bits 

3-State 

'870 




A 

9 


SDAD001 B 

'871 




A 

9 


4 Words X 4 Bits 

OC 

'170 

9 

9 





SDLD001 A 

3-State 

'670 


9 





8 Words X 2 Bits 

3-State 

'172 

9 






64 Words X 40 

Bits 

3 State 

'8834 





A 


TBA 


• = Denotes available technology. 

▲ = Denotes planned new. 

A — Denotes "A" suffix available in the technology indicated. 

B s Denotes “B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 


1-30 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 
























FUNCTIONAL INDEX 


OTHER REGISTERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

HC 

BCT 

Quadruple 

Multiplexers 

with Storage 

'298 

0 

0 






SDLD001 A 





© 



SDAD001 B 






• 


SCLD001 B 

8-Bit Universal 

Shift Registers 

'299 


0 






SDLD001 A 




0 

O 



SDAD001 B 

Quadruple Bus 
Buffer Register 

'173 

0 

A 






SDLD001 A 






• 


SCLD001 B 

Data Selector/ 

Multiplexer/ 

Register 

'356 


0 






SDLD001 A 






• 


SCLD001 B 

Dual-Rank 8-Bit 

Shift Register 

'963 




A 




SDVD001 

'964 




▲ 




8-Bit 

Diagnostic/ 

Pipeline 

Register 

'819 




o 




SDAS105 

'29818 




o 










▲ 

TBA 



o a Denotes available technology. 

▲ a Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA a Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


COUNTERS 



SYNCHRONOUS COUNTERS - POSITIVE-EDGE TRIGGERED 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

HC 

F 

Decade 

Sync 

'160 

• 

A 






SDLD001 A 




B 

• 



SDAD001 B 






• 


SCLD001 B 







• 

SDFD001 

'162 

• 

A 

• 





SDLD001 A 




B 

• 



SDAD001 B 






• 


SCLD001 B 







• 

SDFD001 

'560 




A 




SDAD001 B 

'692 


• 






SDLD001 A 

Decade Up/Down 

Sync 

'168 




B 

• 



SDAD001 B 







• 

SDFD001 

Async 

'190 

• 

• 






SDLD001 A 




• 




SDAD001 B 






• 


SCLD001 B 

'192 

e 

• 






SDLD001 A 




o 




SDAD001 B 






e 


SCLD001 B 

Sync 

'568 




A 




SDAD001B 







o 

SDFD001 

'696 


• 




▲ 


SDLD001 A 

4-Bit Binary 

Sync 

'161 

• 

A 






SDLD001 A 




B 

o 



SDAD001 B 






• 


SCLD001 B 







• 

SDFD001 

'163 

• 

A 






SDLD001 A 




B 

• 



SDAD001 B 






• 


SCLD001 B 







• 

SDFD001 

'561 




A 




SDAD001 B 

'669 


• 






SDLD001 A 

'691 


6 






SDLD001 A 

'693 


0 






SDLD001 A 

'8161 




• 




SDAS116 

'8163 




• 




SDAS104 


• = Denotes available technology. 

▲ s Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B s Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


SYNCHRONOUS COUNTERS - POSITIVE-EDGE TRIGGERED (continued) 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

F 

4-Bit Binary 

Up/Down 

Async 

'191 

o 

0 






SDLD001 A 




P 




SDAD001 B 






P 


SCLD001 B 

'193 

o 

O 






SDLD001 A 




o 




SDAD001 B 






P 


SCLD001 B 

Sync 

'169 


B 

O 





SDLD001 A 




B 

0 



SDAS001 B 







o 

SDFD001 

'569 




A 




SDAD001 B 







p 

SDFD001 

'697 


O 






SDLD001 A 

'699 


P 






'8169 




0 




SDAS117 

8-Bit 

Up/Down 

Async CLR 

'867 




o 

p 



SDVD001 

Sync CLR 

'869 




0 

p 



Divide-By-1 0 

Johnson Counter 


'4017 






P 


SCLD001 B 

Divide-By-8 

Johnson Counter 


'7022 






P 




o s Denotes available technology. 

A a Denotes planned new. 

A a Denotes "A" suffix available in the technology indicated. 

B a Denotes "B" suffix available in the technology indicated. 

TBA a Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) - NEGATIVE-EDGE TRIGGERED 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

S 

ALS 

AS 

HC 

Decade 

Set-to-9 

'90 

A 

• 





SDLD001 A 

Yes 

'176 

• 






Yes 

'196 

• 

• 

• 




Set-to-9 

'290 

A 

• 





4-Bit Binary 

None 

'93 

A 

A 





Yes 

'177 

• 






Yes 

'197 

• 

• 

• 




None 

'293 

• 

• 





Divide-By-12 

Dual Decade 

'92 

A 

• 





'390 

• 

• 





SDLD001 A 






• 

SCLD001 B 

Set-to-9 

'490 






• 

SCLD001B 

• 

• 





SDLD001 A 

Dual 4-Bit 

Binary 

None 

'393 

• 

• 





SDLD001 A 






• 

SCLD001 B 

7-Bit Binary 


'4024 






• 

SCLD001 B 

1 2-Bit Binary 


'4040 






• 

14-Bit Binary 


'4020 






• 

'4060 






• 

'4061 






• 


• a Denotes available technology. 

A a Denotes planned new. 

A a Denotes "A" suffix available in the technology indicated. 

B s Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


8-BIT BINARY COUNTERS WITH REGISTERS 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

HC 

Parallel 

Register 

Outputs 

3-State 

'590 


o 





SDLD001 A 






o 

SCLD001 B 

OC 

'591 


o 





SDLD001 A 

Parallel 

Register 

Inputs 

2-State 

'592 


o 





Parallel I/O 

3-State 

'593 


0 






FREQUENCY DIVIDERS, RATE MULTIPLIERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

LITERATURE 

NUMBER 

STD 

TTL 

LS 

s 

ALS 

AS 

HC 

HCT 

60- Bit Binary 

Rate Multiplier 

'97 

o 







SDLD001 A 

Decade Rate 

Multiplier 

'167 

e 







Programable 

Frequency 

Dividers/Digital 

Timers 

'282 





o 



SDAD001 B 

'284 


o 






SDLD001 A 


• = Denotes available technology. 

▲ = Denotes planned new. 

A - Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 
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FUNCTIONAL INDEX 


PROGRAMMABLE LOGIC ARRAYS 


STANDARD HIGH-SPEED PAL® CIRCUITS (ALS) 


TYPE 

INPUTS 

OUTPUTS 

NO. OF 

PINS 

PACKAGES 

LITERATURE 

NUMBER 

NO. 

TYPE 

PALI 6L8A 

16 

8 

Active Low 

20 

FK,FN,J,N 

SDZD001B 

PALI 6R4A 

4 

Registered 

PALI 6R6A 

6 

PALI 6R8A 

8 

PALI 6R6A-2 

8 

Active Low 

PALI 6R4A-2 

4 

Registered 

PALI 6R6A-2 

6 

PALI 6R8A-2 

8 

PAL20L8A 

20 

8 

Active Low 

24 

FK.FN, JT,NT 

PAL20R4A 

4 

Registered 

PAL20R6A 

6 

PAL20R8A 

8 

PAL20L8A-2 

8 

Active Low 

PAL20R4A-2 

4 

Registered 

PAL20R6A-2 

6 

PAL20R8A-2 

8 


HIGH PERFORMANCE PAL‘ CIRCUITS (ALS) 


TYPE 

INPUTS 

OUTPUTS 

NO. OF 

PACKAGES 

LITERATURE 

NO. 

TYPE 

PINS 

NUMBER 

TIBPAL1 6L8-10 


8 

Active High 




TIBPAL1 6R4-1 0 


4 





TIBPAL16R6-10 


6 

Register 




TIBPAL16R8-10 


8 




SDZD001 B 

TIBPAL1 6L8-1 2 


8 

Active High 



TIBPAL1 6R4-1 2 


4 





TIBPAL1 6R6-1 2 


6 

Register 




TIBPAL1 6R8-1 2 







TIBPAL1 6H8-1 5 



Active High 



TBA 

TIBPAL1 6HD8-1 5 

16 

8 

20 

FK,FN,J,N 

TIBPAL1 6L8-1 5 



Active Low 



SDZD001 B 

TIBPAL1 6LD8-1 5 





TBA 

TIBPAL1 6R4-1 5 


4 





TIBPAL1 6R6-1 5 


6 

Registered 



SDZD001 B 

TIBPAL1 6R8-1 5 


8 





TIBPAL1 6H8-25 


8 

Active High 



TBA 

TIBPAL1 6HD8-25 




TIBPAL1 6L8-25 


8 

Active Low 



SDZD001 C 

TIBPAL1 6LD8-25 




TBA 


• s Denotes available technology. 

▲ s Denotes planned new. 

A s Denotes "A" suffix available in the technology indicated. 

B 3 Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 


PAL is a registered trademark of Monolithic Memories Inc. 
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FUNCTIONAL INDEX 


HIGH PERFORMANCE PAL? CIRCUITS (ALS) (continued) 


TYPE 

INPUTS 

OUTPUTS 

NO. OF 

PACKAGES 

LITERATURE 

NO. 

TYPE 

PINS 

NUMBER 

TIBPAL1 6R4-25 


4 





TIBPAL1 6R6-25 


6 

Registered 




TIBPAL1 6R8-25 


8 





TIBPAL1 6L8-30 

16 

8 

Active Low 

20 

FK,FN,J,N 

SD2D001 B 

TIBPAL1 6R4-30 


4 





TIBPAL1 6R6-30 


6 

Registered 




TIBPAL16R8-30 


8 





TIBPAL20L8-1 5 


8 

Active Low 




TIBPAL20R4-1 5 


4 





TIBPAL20R6-1 5 


6 

Registered 




TIBPAL20R8-1 5 


8 





TIBPAL20L8-25 


8 

Active Low 




TIBPAL20R4-25 


4 




SDZD001 B 

TIBPAL20R6-25 


6 

Registered 



TIBPAL20R8-25 

20 

8 





TIBPAL20L10-20 

10 

Active Low 




TIBPAL20X4-20 


4 





TIBPAL20X8-20 


8 

Registered 




TIBPAL20X 10-20 


10 


24 

FK,FN,JT,NT 


TIBPAL20L10-30 


10 

Active Low 


TIBPAL20X4-30 


4 




TBA 

TIBPAL20X8-30 


8 

Registered 



TIBPAL20X 10-30 


10 





TIBPALR1 9L8 


8 

Active Low 




TIBPALR1 9R4 


4 





TIBPALR1 9R6 


6 

Registered 




TIBPALR1 9R8 

19 

8 




SDZD001B 

TIBPALT1 9L8 

8 

Active Low 



TIBPALT1 9R4 


4 





TIBPALT1 9R6 


6 

Registered 




TIBPALT1 9R8 


8 






HIGH PERFORMANCE CMOS PAL? CIRCUITS 


TYPE 

INPUTS 

OUTPUTS 

NO. OF 

PINS 

PACKAGES 

LITERATURE 

NUMBER 

NO. 

TYPE 

TICPAL1 6L8-55 

16 

8 

Active High 

20 

JL,N 

TBA 

TICPAL1 6R4-55 

4 

Register 

TICPAL1 6R6-55 

6 

TICPAL1 6R8-55 

8 


• s Denotes available technology. 

▲ s Denotes planned new. 

A s Denotes "A" suffix available in the technology indicated. 

B s Denotes "B" suffix available in the technology indicated. 

TBA = Denotes information To Be Announced. 


PAL is a registered trademark of Monolithic Memories Inc. 
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General Information 


FUNCTIONAL INDEX 



HIGH PERFORMANCE IMPACT PROGRAMMABLE ARRAY LOGIC 


TYPE 

INPUTS 

OUTPUTS 

NO. OF 

PINS 

PACKAGES 

LITERATURE 

NUMBER 

NO. 

TYPE 

TIBPAL22V1 0 

1 2 Inputs or 

1 1 Inputs 

with CLK 

10 

I/O 

24 

NT.FN 

SDPS015 

TIBPAL22V1 OA 

TIBPAL22V1 OA 

SDPS106 


FIELD PROGRAMMABLE LOGIC ARRAY (ALS) 


TYPE 

INPUTS 

OUTPUTS 

NO. OF 

PINS 

ARRAY 

PACKAGES 

LITERATURE 

NUMBER 

NO. 

TYPE 

TIFPLA839 

14 

6 

3-State 

24 

14x32x6 

FK,FN,N,NT 

SDZD001 A 

TIFPLA840 

OC 

TIB82S1 67B 

82S167A 

3-State 

14x48x6 

TIB82S1 05B 

16 

8 

3-State 

28 

FK,FN,JD,N 

82S105A 

3-State 


BIPOLAR MEMORY 


FIRST-IN FIRST-OUT MEMORIES (FIFOs) 


DESCRIPTION 

TYPE 

OF 

TYPE 

TECHNOLOGY 

PACKAGES 

LITERATURE 

NUMBER 

STD 

TTL 

ALS 

AS 

LS 

S 

HC 

HCT 

16 Words x 4 Bits 

3-State 

'222 




• 




J,N 

SDVD001 

3-State 

'224 




• 




3-State 

'232 


A 






D,N,FK,FN 

OC 

'227 




• 




J,N 

OC 

'228 




• 




1 6 Words x 5 Bits 

3-State 

'225 





• 



J.N 

3-State 

'229 


A 






DW,FK,FN 

3-State 

'234 


• 






DW,J,FK,FN 

SDAS106 

3-State 

'233 


A 






DW,FK,FN,J,N 

SDVD001 

64 Words x 4 Bits 

3-State 

'236 


• 






DW,J,FK,FN 

SDAS107 

64 Words x 5 Bits 

3-State 

'235 


• 






DW,FN,FK,N 

SDAS108 


• = Denotes available technology. 

▲ = Denotes planned new. 

A = Denotes "A" suffix available in the technology indicated. 

B = Denotes "B" suffix available in the technology indicated. 

TBA s Denotes information To Be Announced. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic Industries Association (EIA) for use in the USA and by the International 
Electrotechnical Commission (IEC) for international use. 


OPERATING CONDITIONS AND CHARACTERISTICS {IN SEQUENCE BY LETTER SYMBOLS) 
f max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required 
sequence while maintaining stable transitions of logic level at the output with input conditions 
established that should cause changes of output logic level in accordance with the specification. 



ICC Supply current 

The current into* the Vcc supply terminal of an integrated circuit. 

•CCH Supply current, outputs high 

The current into* the Vqc supply terminal of an integrated circuit when all (or a specified number) 
of the outputs are at the high level. 

ICCL Supply current, outputs low 

The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) 
of the outputs are at the low level. 


I|H High-level input current 

The current into* an input when a high-level voltage is applied to that input. 

I|L Low-level input current 

The current into* an input when a low-level voltage is applied to that input. 

•OH High-level output current 

The current into* an output with input conditions applied that, according to the product 
specification, will establish a high level at the output. 

lOL Low-level output current 

The current into* an output with input conditions applied that, according to the product 
specification, will establish a low level at the output, 

lOS Short-circuit output current 

The current into* an output when that output is short-circuited to ground (or other specified 
potential) with input conditions applied to establish the output logic level farthest from ground 
potential (or other specified potential). 


lOZ Off-state (high-impedance-state) output current (of a three-state output) 

The current flowing into* an output having three-state capability with input conditions established 
that, according to the production specification, will establish the high-impedance state at the output. 

t a Access time 

The time interval between the application of a specified input pulse and the availability of valid 
signals at an output. 


‘Current out of a terminal is given as a negative value. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


tdis 


ten 


1 


tf 


th 


tpd 


tPHL 


tPHZ 


tPLH 


tPLZ 


tPZH 


tpZL 


Disable time (of a three-state output) 

The time interval between the specified reference points on the input and output voltage waveforms, 
with the three-state output changing from either of the defined active levels (high or low) to a 
high-impedance (off) state, (tdis = tpnz or tPLZ)- 

Enable time (of a three-state output) 

The time interval between the specified reference points on the input and output voltage waveforms, 
with the three-state output changing from a high-impedance (off) state to either of the defined 
active levels (high or low). (t en = tpzH or tpziJ- 

Fall time 

The time interval between two reference points (90% and 10% unless otherwise specified) on 
a waveform that is changing from the defined high level to the defined low level. 

Hold time 

The time interval during which a signal is retained at a specified input terminal after an active 
transition occurs at another specified input terminal. 

NOTES: 1 . The hold time is the actual time interval between two signal events and is determined 
by the system in which the digital circuit operates. A minimum value is specified that 
is the shortest interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines 
the longest interval (between the release of the signal and the active transition) for 
which correct operation of the digital circuit is guaranteed. 

Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with 
the output changing from one defined level (high or low) to the other defined level. (t pc j = tpHL 
or tpLH)- 

Propagation delay time, high-to-low level output 

The time between the specified reference points on the input and output voltage waveforms with 
the output changing from the defined high level to the defined low level. 

Disable time (of a three-state output) from high level 

The time interval between the specified reference points on the input and the output voltage 
waveforms with the three-state output changing from the defined high level to a high-impedance 
(off) state. 

Propagation delay time, low-to-high-level output 

The time between the specified reference points on the input and output voltage waveforms with 
the output changing from the defined low level to the defined high level. 

Disable time (of a three-state output) from low level 

The time interval between the specified reference points on the input and output voltage waveforms 
with the three-state output changing from the defined low level to a high-impedance (off) state. 

Enable time (of a three-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms 
with the three-state output changing from a high-impedance (off) state to the defined high level. 

Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms 
with the three-state output changing from a high-impedance (off) state to the defined low level. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


tr 


*su 


tt 


t w 


V|H 


V|L 


VOH 


VOL 


VT + 


Vt- 


Rise time 

The time interval between two reference points (10% and 90% unless otherwise specified) on 
a waveform that is changing from the defined low level to the defined high level. 


Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent 
active transition at another specified input terminal. 

NOTES: 1 . The setup time is the actual time interval between two signal events and is determined 
by the system in which the digital circuit operates. A minimum value is specified that 
is the shortest interval for which correct operation of the digital circuit is guaranteed. 



2. The setup time may have a negative value in which case the minimum limit defines 
the longest interval (between the active transition and the application of the other 
signal) for which correct operation of the digital circuit is guaranteed. 


Transition time (general) 

The time interval between two reference points (10% and 90% unless otherwise specified) on 
a waveform that is changing from the defined low level to the defined high level (rise time) or from 
the defined high level to the defined low level (fall time). 


Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform. 


High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to 
represent the binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

Low-level input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used 
to represent the binary variables. 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product 
specification, will establish a high level at the output. 

Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product 
specification, will establish a low level at the output. 

Positive-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according 
to specification as the input voltage rises from a level below the negative-going threshold voltage, 
VT-- 

Negative-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according 
to specification as the input voltage falls from a level above the positive-going threshold voltage, 
VT + - 
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EXPLANATION OF FUNCTION TABLES 


The following symbols are used in function tables on Tl data sheets: 


H 

L 

t 

l 

o I 

x 

z 

a . . h = 

Qo = 
Qo = 

Q n 

_n = 

"LT = 

TOGGLE = 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state-output 

the level of steady-state inputs at inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qo or level of Q before the indicated steady-state input conditions 
were established 

level of Q before the most recent active transition indicated by l or t 
one high-level pulse 
one low-level pulse 

each output changes to the complement of its previous level on each active transition 
indicated by 1 or f 



If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output 
is valid whenever the input configuration is achieved and regardless of the sequence in which it is achieved. 
The output persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with f and/or i, this means the output 
is valid whenever the input configuration is achieved but the transition(s) must occur following the 
achievement of the steady-state levels. If the output is shown as a level (H, L, Qo, or Qo), it persists 
so long as the steady-state input levels and the levels that terminate indicated transitions are maintained. 
Unless otherwise indicated, input transitions in the opposite direction to those shown have no effect at 

the output. (If the output is shown as a pulse, -PLorl T, the pulse follows the indicated input transition 

and persists for an interval dependent on the circuit.) 
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General Information 


EXPLANATION OF FUNCTION TABLES 


Among the most complex function tables in this book are those of the shift registers. These embody most 
of the symbols used in any of the function tables, plus more. Below is the function table of a 4-bit 
bidirectional universal shift register, e.g., type SN74194. 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

MODE 

SI SO 

CLOCK 

SERIAL 

LEFT RIGHT 

A 

PARALLEL 

B C 

D 

Qa 

Qb 

Q c 

q d 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 

H 

H 

t 

X 

X 

a 

b 

C 

d 

a 

b 

C 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

c 

< 

O 

QBn 

c 

(J 

a 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

D 

> 

3 

°Bn 

QCn 

H 

H 

L 

T 

H 

X 

X 

X 

X 

X 

QBn 

QCn 

QDn 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

QDn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


The first line of the table represents a synchronous clearing of the register and says that if clear is low, all 
four outputs will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) 
and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has 
any effect and the outputs maintain the levels they assumed before the steady-state combination of clear 
high and clock low was established. Since on other lines of the table only the rising transition of the clock 
is shown to be active, the second line implicitly shows that no further change in the outputs will occur while 
the clock remains high or on the high-to-low transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if SI and SO 
are both high then, without regard to the serial input, the data entered at A will be at output Qa, data entered 
at B will be at Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right 
serial input and the shifting of previously entered data one bit; data previously at Qa is now at Qb, the previous 
levels of Qb and Qc are now at Qc and Qq respectively, and the data previously at Qq is no longer in the 
register. The entry of serial data and shift takes place on the low-to-high transition of the clock when SI 
is low and SO is high and the levels at inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left 
serial input and the shifting of previously entered data one bit; data previously at Qb is now at Qa, the previous 
levels of Qc and Qq are now at Qb and Qc, respectively, and the data previously at Qa is no longer in the 
register. This entry of serial data and shift takes place on the low-to-high transition of the clock when SI 
is high and SO is low and the levels at inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the 
second line, the outputs maintain the levels they assumed before the steady-state combination of clear high 
and both mode inputs low was established. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54/74, 54LS/74LS, 54S/74S 


INPUT 
CONDITIONS 
(See Test Table 
and Note) 



OPEN- 

COLLECTOR 

OUTPUTS 



TOTEM POLE 
OUTPUTS 



(+1 


v OH 


NOTE: For functions having three-state outputs, input conditions 
are maintained which will cause the outputs to be enabled 
(low-impedance). 


TEST TABLE 


FUNCTION 

INPUT CONDITIONS 

NAND 

Input under test at V|[_ max, all others at 4.5 V 

AND 

All inputs at V||-| min 

NOR 

All inputs at V|l max 

OR 

Input under test at V|h min, all others at GND 

AND-OR 

Inputs under test la set including one input of 

INVERT 

each AND gate) at V|[_ max, all others at 4.5 V 

AND-OR 

All inputs of AND gate under test 
at V | (-| min, all others at GND 



FIGURE 1. V|H, V|L, VqH- >OH 


INPUT 
CONDITIONS 
(See Test Table 
and Note) 



NOTE: For functions having three-state outputs, input conditions 
are maintained which will cause the outputs to be enabled 
(low-impedance). 


TEST TABLE 


FUNCTION 

INPUT CONDITIONS 

NAND 

All inputs at Vm min 

AND 

Input under test at V||_ max, all others at 4.5 V 

NOR 

Input under test at V|j-| min, others at GND 

OR 

All inputs at V|[_ max 

AND-OR- 

All inputs of AND gate under test 

INVERT 

at V||-| min, all others at GND 

AND-OR 

Inputs under test (a set including one input of 
each AND gate) at V||-| min, all others at 4.5 V 


FIGURE 2. V)H, V| L , V 0 L 



OUTPUT(S) 

OPEN 


FIGURE 3. V ( 



OUTPUT(S) 

OPEN 


NOTES: A. Each input is tested separately. 

B. When testing AND-ORTNVERT or AND-OR gates, 
each AND gate is tested separately with inputs of AND 
gates not under test open when testing l| and 
grounded when testing I|h- 

FIGURE 4. I|, 1 1 H 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54/74, 54LS/74LS, 54S/74S 



V| 


REMAINING 

INPUTS 


'IL 

« (-) 


4.5 V 

i- 



OUTPUT(S) 

OPEN 


NOTES: A. Each input is tested separately. 

B. When testing AND-OR-INVERT or AND-OR gates, each AND 
gate is tested separately with input of AND gates not under test 
open. 


FIGURE 5. I|L 


INPUT 
CONDITIONS 
(Sae Test Table 
and Note) 



TEST TABLE 


FUNCTION 

INPUT CONDITIONS 

NAND 

All inputs at GND 

AND 

All inputs at 4.5 V 

NOR 

All inputs at GND 

OR 

All inputs at 4.5 V 

AND-OR-INVERT 

All inputs at GND 

AND OR 

All inputs at 4.5 V 


NOTE: For functions having three-state 
outputs, input conditions are main- 
tained which will cause the outputs 
to be enabled (low-impedance). 


FIGURE 6. IQS. If) 


TEST TABLE 


INPUT 
CONDITIONS 
(See Test Table 
and Note) 


<+> 


>CC 


V CC 


T 


OUTPUT(S) 

OPEN 


FUNCTION 

INPUT CONDITIONS FOR l CCH 

INPUT CONDITIONS FOR Iqcl 

NAND 

All inputs at GND 

All inputs at 4.5 V 

AND 

All inputs at 4.5 V 

All inputs at GND 

NOR 

All inputs at GND 

One input at 4.5 V, 

all others at GND 

OR 

One input at 4.5 V 

all others at GND 

All inputs at GND 

AND-OR-INVERT 

All inputs at GND 

All inputs of one AND gate 
at 4.5 V, all others at GND 

AND-OR 

All inputs of one AND gate 
at 4.5 V, all others at GND 

All inputs at GND 


NOTE: Icc is measured simultaneously for all functions in a package. The average-per-gate values are calculated 
from the appropriate one of the following equations.: 


I^C' ICCH- or ICCL (average per gate or flip-flop) 


total Ice- 'CCH- or 'CCL 
(number of gates or flip-flops in package) 


I^C (average per gate, 50% duty cycle) 


'CCH + 'CCL 

2 (number of gates in package) 


FIGURE 7. Ice 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54/74, 54LS/74LS, 54S/74S 



FIGURE 8. V T + ,I T+ ,Vol FIGURE 9. V T _,I T _,Voh 

(FOR NAND SCHMITT TRIGGERS) (FOR NAND SCHMITT TRIGGERS) 



V BE (Q) -=- 

4 'X i 

FIGURE 11. VbE(Q) (FOR EXPANDABLE GATES) 


NOTES: A. Switches are in position 1 for SN547SN74' 

B. The lx limit for SN54' and SN74' circuits may be 
verified by an alternate equivalent procedure. The 
Vxx source is replaced by a resistor (see table 
below) in parallel with a voltmeter between the X 
and X pins. If the measured voltage, VxX' is less 
than 0.4, the specified limit for lx is met. 


RESISTANCE VALUE TABLE 


SN5423 114 0 

SN5450, SN5453 138 0 

SN7423 105 0 

SN7450, SN7453 130 0 

EXPANDABLE GATES) 



«27 kfi 
(Adjust lx) 


FIGURE 12. Vqh (FOR EXPANDABLE GATES) 
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General Information 


PARAMETER MEASUREMENT INFORMATION 


SERIES 54/74, 54LS/74LS, 54S/74S 



FIGURE 15. ON-STATE CHARACTERISTICS FIGURE 16. OFF-STATE CHARACTERISTICS 

FOR EXPANDERS FOR EXPANDERS 




NOTES: 1. Input conditions are maintained which will ensure that 
the three-state output(s) is (are) disabled to the high- 
impedance state. See function table or logic for the 
particular device. 

2. When testing for current into the output with a high-level 
output voltage, input conditions are applied that would 
cause the output to be low if it were enabled. 

3. When testing for current out of the output with a low- 
level output voltage, input conditions are applied that 
would cause the output to be high if it were enabled. 


FIGURE 19. iQ(off) (THREE-STATE OUTPUTS) 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54/74 and 54S/74S 


TEST 

POINT V CC V CC 




LOAD CIRCUIT FOR 

BI-STATE LOAD CIRCUIT FOR 

TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS 


TEST 

POINT V cc 




NOTES: A. C|_ includes probe and jig capacitance. 
B. All diodes are 1N3064 or equivalent. 


TIMING 

INPUT 



1.5 V 


3 V 
0 V 


•setup — N 

DATA J 15 v 

INPUT / 


&f-thold 



HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 



/ 3 V 

fT, 

— ov 


OUT-OF-PHASE 
OUTPUT 
(See Note F) 


\ v — 

Vl.5V +1.5V 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


•PLZ 

[ SI and 

I S2 closed 

M.5V 

TT v OL 

. T-0.5V 

tpHZ-H H 

! r°- 5V 

V OH 

^ — T **1.5 V 

51 and 

52 closed 

VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: C. 

D. 

E. 


F. 

G. 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z out = 50 n and: 

For Series 54/74, t r < 7 ns, tf < 7 ns. 

For Series 54S/74S, t r < 2.5 ns, tf < 2.5 ns. 

When measuring propagation delay times of 3-state outputs, switches SI and S2 are closed. 

The outputs are measured one at a time with one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54LS/74LS 



TEST 

POINT V CC 



LOAD CIRCUIT FOR 
B I -STATE 

TOTEM-POLE OUTPUTS 


v cc 



LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 


TEST 

POINT V C c 



NOTES: A. Cl includes probe and jig capacitance. 
B. All diodes are 1N3064 or equivalent. 


TIMING 

INPUT 


3V 

/1.3 V 

-4 0 V 


. >-. -I* ►t -, hold 

•setup — I' W | 


DATA 

INPUT 


^1.3 V .3 V 


-f 3 V 

0 V 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


OUTPUT 

CONTROL 

(Low-level 

enabling) 


Z ^1,3V 


-£ 


■ 3 V 

0 V 


WAVEFORM 1 
(See Note Cl 


51 closed, 

52 open 


»-j “4.5 V I 

V-3V I 


-+f-*PLZ 

| SI and 


M <PZH ►) 


1PHZ-J« H 


j rrt- ~ 15V 

V OL 


-0.5 V 
0.5 V 


WAVEFORM 2 SI open, 
(See Note C) S2 closed 


-f- I- 3 V 

7 - => 0 V 


£0.5 V 

VOH 


51 and 

52 closed 

VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

E. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z out = 50 Q and for Series 
54LS/74LS, t r < 1.5 ns, tf < 2.6 ns. 

F. When measuring propagation delay times of 3-state outputs, switches SI and S2 are closed. 

G. The outputs are measured one at a time with one input transition per measurement. < 
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TYPICAL CHARACTERISTICS 


SERIES 54/74t 


OUTPUT VOLTAGE 


HIGH-LEVEL OUTPUT VOLTAGE 



V|— Input Voltage— V 




lOH - 1 High-Level Output Current— mA 


FIGURE A1 


FIGURE A2 


LOW-LEVEL OUTPUT VOLTAGE 


AVERAGE PROPAGATION DELAY TIME 



IQL - Low-Level -Output Current— mA 



T^— Free-Air Temperature— °C 


FIGURE A3 


FIGURE A4 


PROPAGATION DELAY TIME. 
LOW-TO-HIGH LEVEL OUTPUT 



DO 


a* 

i 6 
i i 



-75 -50 -25 0 25 50 75 100 125 


T/\— Free-Air Temperature— °C 


PROPAGATION DELAY TIME. 
HIGH-TO-LOW-LEVEL OUTPUT 



-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-^C 


FIGURE A5 


FIGURE A6 


tQata for temperatures below 0°C and above 70 °C are applicable for Ser[es 54 circuits only. 
Data as shown are applicable specifically for the NAND gates with totem-pole outputs. 
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TYPICAL CHARACTERISTICS 


SERIES 54S/74St 


OUTPUT VOLTAGE 


INPUT-CLAMPING-DIODE 
FORWARD VOLTAGE 



V|— Input Voltage— V 



T^— Free-Air Temperature— °C 


FIGURE El 


FIGURE E2 


HIGH-LEVEL OUTPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE 


HIGH-LEVEL OUTPUT CURRENT 



lOH-High-Level Output Current-mA 



Iql— L ow-Level Output Current— mA 


FIGURE E3 


FIGURE E4 


INPUT CURRENT 


HIGH-LEVEL INPUT CURRENT 



-2 -1 0 1 2 3 4 5 6 


V|— Input Voltage— V 



—75 -50 -25 0 25 50 75 100 125 


T/\— Free-Air Temperature— °C 


FIGURE E5 


FIGURE E6 


^Data for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only. 
Data as shown are applicable specifically for the NAND gates with totem-pole outputs. 
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TYPICAL CHARACTERISTICS 


SERIES 54S/74St 


1 


PROPAGATION DELAY TIME, 
LOW-TO HIGH-LEVEL OUTPUT 


vs 



-75 -50 -25 0 25 60 75 100 125 

TA“Free-Air Temper*ture-°C 

FIGURE E7 


PROPAGATION DELAY TIME. 
LOW-TO-HIGH-LEVEL OUTPUT 


SUPPLY VOLTAGE 


II 

if 

QO 

is 

H 

n 

51 




RL - 280 n 





' ~ — 

c 

L - 150 pF 





— - — _ 









— j~- 

Cl - 15 pF 















4.75 5.0 5.25 

Vcc~Supply Voltage-V 

FIGURE E8 


PROPAGATION DELAY TIME, 
HIGH-TO LOW LEVEL OUTPUT 


PROPAGATION DELAY TIME. 
HIGH-TO-LOW-LEVEL OUTPUT 



T A -Free-AIR TEMPERATURE— *C 


SUPPLY VOLTAGE 




RL- 28011 


C L - 150 

pF 











Cl 

■ 50 pF 







Cl-1 

pF 















0 I 1 _ J 1 1 

4.5 4.75 5.0 5.25 5.5 


il 7 

• 5 



Vcc— Supply Voltage— V 


FIGURE E9 


FIGURE E10 


AVERAGE PROPAGATION DELAY TIME 



-75 -50 -25 0 25 50 75 100 125 


POWER DISSIPATION PER GATE 



T A - Free- Air Temperature— °C 


f— Frequency— MHz 


FIGURE Ell 


FIGURE El 2 


*Data for temperatures below 0°C and above 70 °C are applicable for Series 54S circuits only. 
Data as shown are applicable specifically for the NAND gates with totem-pole outputs. 


1-54 


Texas v 
Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 





TYPICAL CHARACTERISTICS FOR FLIP-FLOPS 


SERIES 54S/74St 


HIGH-LEVEL OUTPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE 



0 -10 -20 -30 -40 -50 -60 -70 -80 
IgH— High-Level Output Current — mA 



IqL~ L ow-Level Output Current— mA 


FIGURE El 3 


FIGURE E14 


'S1 12, S113 
INPUT CURRENT 


INPUT VOLTAGE 





g 

g 



g 

■ 

m 

S 

m 

■ 



■ 

■ 

Wi 

r/A 




i 

ft 



m 


i 

ra 

g 

l^23ES!Q 

■ 

m 


i 

i 

■ 

■ 

g 

■ 

■ 




■ 


■ 

■ 

■ 

■ 

■ 



■ 

m 

■ 

■ 

■ 


■ 

■ 





■ 

■ 

59 


■ 

■ 



g 



-2 -1 0 1 2 3 4 5 6 

V| -Input Voltage— V 


HIGH-LEVEL INPUT CURRENT 



-75 -50 -25 0 25 50 75 100 125 

Ta— Free-Air Temperature— °C 


FIGURE El 5 


FIGURE E16 


'S1 12, 'S1 13. 'S1 14 

AVERAGE PROPAGATION DELAY TIME, 
CLOCK TO OUTPUT 


S1 12, 'S1 13. S1 14 

AVERAGE PROPAGATION DELAY TIME, 
CLOCK TO OUTPUT 


FREE-AIR TEMPERATURE 


V C C-5V 


















L- IE 

OpF 






_ C 




~~ 




____ 

cl 

-50 

pF 





- 




Cl 

- 15 

F 


























-75 -50 -25 0 25 50 75 100 125 

Ta— F ree-Aii Temperature— °C 



0 25 50 75 100 125 150 175 200 


Ci_— Load Capacitance— pF 


FIGURE El 7 


FIGURE E18 


^Data for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only. 
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Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain four independent 2-input- 
NAND gates. 

The SN5400, SN54LS00, and SN54S00 are 
characterized for operation over the full military 
temperature range of — 55 °C to 125°C. The 
SN7400, SN74LS00, and SN74S00 are 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol* 



SN5400, SN54LS00, SN54S00, 
SN7400, SN74LSQ0, SN74S00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

DECEMBER 1983-REVISED MARCH 1988 


SN5400 . . . J PACKAGE 
SN54LS00. SN54S00 . . . J OR W PACKAGE 
SN7400 . . . N PACKAGE 
SN74LS00, SN74S00 . . . D OR N PACKAGE 
(TOP VIEW) 



SN5400 . . . W PACKAGE 
(TOP VIEW) 




SN54LS00, SN54SOO . . . FK PACKAGE 
(TOP VIEW) 

O 

CD < O (J CO 
- Z > *■ 


1 Y 
NC 
2A 
NC 

2 B 


> Q O > < 
M z z « n 
O 

NC - No internal connection 



4A 


f This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


logic diagram (positive logic) 


1 A 

IB 

2A 

2B 

O— 

O— 2v 

3A 

3B 

D> — 3v 

n 

< CO 

L> — 4V 


Y = A B or Y = A + B 


PRODUCTION DATA documents contain information 
currant at of publication date. Product! conform to 
specification! per the term! of Text! Inatrumanti 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SIM5400, SN54LS00, SN54S00, 

SN7400, SN74LS00, SN74S00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


schematics (each gate) 


[iTil 



Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage: '00, 'S00 5.5 V 

'LSOO 7 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN5400, SN740Q 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN5400 

SN7400 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

mA 

IqL Low-level output current 

16 

16 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5400 

SN7400 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

V CC = MIN, l| = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

Vqq = MIN, V||_ = 0.8 V, Iqh = — 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V CC = MIN, V| H = 2V, lOL = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'l 

V CC = M AX, V| = 5.5 V 

1 

1 

mA 

'IH 

V CC = MAX, V| = 2.4 V 

40 

40 

pA 

•iL 

V C c = MAX, V| = 0.4 V 

- 1.6 

-1.6 


'os§ 

Vcc = MAX 

- 20 - 55 

-18 -55 

mA 

'CCH 

V C c = MAX, V| = 0 V 

4 8 

4 8 

mA 

'CCL 

V CC = MAX, V| = 4.5 V 

12 22 

12 22 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at V qq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A or B 

Y 

R L = 400n, C L =15pF 

11 22 

ns 

tpHL 

7 15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54LS0Q, SN74LS00 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN54LS00 

SN74LS00 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 


0.7 

0.8 

V 

IqH High-level output current 

- 0.4 

- 0.4 

mA 

Iql Low-level output current 

4 

8 

m A 

T a Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS00 

SN74LS00 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

Vqc ~ MIN, 1 1 = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V|l = MAX, 1 q (_| = - 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc “ MIN, V 1 = 2 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|h = 2V, l0L = 8mA 


0.35 0.5 

l| 

V CC = MAX, V | = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = MAX, V| = 2.7 V 

20 

20 

MA 

l|L 

V CC = MAX. V | = 0.4 V 

-0.4 

-0.4 

mA 

‘os§ 

v cc = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

V CC = MAX, V| = 0V 

0.8 1.6 

0.8 1 6 

mA 

'CCL 

Vcc = MAX, V| = 4.5 V 

2.4 4.4 

2.4 4.4 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

m 

Y 

R l = 2 kn. Cl = 15 pF 

9 15 

ns 

IPHL 

10 15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S00, SN74S00 
QUADRUPLE 2 INPUT POSITIVENAND GATES 


recommended operating conditions 



SN54SQ0 

SN74S00 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 

- 1 

mA 

Iql Low-level output current 

20 

20 

mA 

T/^ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S00 

SN74SOO 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = —18 mA 

-1.2 

-1.2 

V 

v OH 

V C c = MIN, V 1 1_ = 0.8 V, Iqh = — 1 nn A 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V | (_( = 2 V, Iol = 20 mA 

0.5 

0.5 

V 

'I 

V C c = MAX, v l = 5.5 V 

1 

1 

mA 

1 IH 

V CC = MAX. V| = 2.7 V 

50 . 

50 

MA 

'IL 

V C c = MAX, V| = 0.5 V 

-2 

-2 


'osS 

V C c = MAX 

-40 -100 

1 

0 

1 

o 

o 

ni 

'CCH 

Vcc = MAX, V| = 0 V 

10 16 

10 16 


'CCL 

Vcc = MAX, V| = 4.5 V 

20 36 

20 36 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vcc = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, VQC = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 



R[_ = 280 n. 

C L = 15 pF 

3 

4.5 

ns 

'PHL 

A or B 

Y 

3 

5 

ns 

fPLH 

R L = 280 n, 

C L = 50 pF 

4.5 

ns 

tPHL 



■ 5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN540 1 , SN54LS01, 
SN7401, SN74LS01 

QUADRUPLE 2 INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

APRIL 1985 - REVISED MARCH 1988 


■ * Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers 

I and Flat Packages, and Plastic and Ceramic 

| DIPs 

| • Dependable Texas Instruments Quality and 

Reliability 

description 

These devices contain four independent 2-input 
NAND gates. The open-collector outputs require 
pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN5401 and SN54LS01 are characterized 
for operation over the full military temperature 
range of -55°C to 125°C. The SN7401 and 
SN74LS01 are characterized for operation from 
0°C to 70°C. 

FUNCTION TABLE (each gate) 


[ INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol* 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 



SN5401 . . . J PACKAGE 
SN54LS01 . . . J OR W PACKAGE 
SN7401 . . . N PACKAGE 
SN74LS01 . . . D OR N PACKAGE 
(TOP VIEW) 


1 Y C 

n 


^ v cc 

1 A C 

2 

13 

H 4 Y 

IB C 

3 

12 

T 4B 

2Y C 

4 

1 1 

3 4A 

2A C 

5 

10 

5 3 Y 

2B C 

6 

9 

3 3 B 

GND C 

7 

8 

J 3A 


SN5401 . . . W PACKAGE 
(TOP VIEW) 




SN54LS01 . . . FK PACKAGE 
(TOP VIEW) 



NC - No inlernal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 


2-9 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


TTL Devices 







TTL Devices 


SN5401, SN54LS01, 

SN7401, SN74LS01 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


logic diagram (positive logic) 



positive logic: Y - A-B or Y - A + B 


schematics (each gate) 


'01 



'LS01 



Resistor values shown are nominal. 


absolute-maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1): '01, 'LS01 7 V 

Input voltage: '01 5.5 V 

'LS01 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminals. 
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SIM5401 , SN7401 

QUADRUPLE 2 INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5401 

SN7401 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

16 

16 

mA 

T/\ Operating free-air temperature 

- 55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN5401 

SN7401 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, I| = - 12 mA 

- 1.5 

-1.5 

V 

'OH 

Vcc = MIN. V|i_ = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

Vcc = MIN, V||_ = 0.7 V, Vqh = 5.5 V 

0.25 


VOL 

Vcc = MIN, V|h = 2 V, Iql = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'1 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

l|H 

VCC = MAX, V, = 2.4 V 

40 

40 

H A 

IlL 

V cc = MAX, V| = 0.4 V 

- 1.6 

-1.6 

mA 

'CCH 

VCC = MAX, V| = 0 

4 8 

4 8 

mA 

*CCL 

V C c = MAX, V| = 4.5 V 

12 22 

12 22 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc = 5 V, T^ = 25°C. 



switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

>PLH 

A or B 


R l = 4 kU, 

C L = 15 pF 

35 

55 

ns 

'PH L 


R l = 400 ii. 

C(_ = 1 5 pF 

8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS01, SN74LS01 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS01 

SN74LS01 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V| L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS! 

SN54LS01 

SN74LS01 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

'oh 

Vcc = MIN, V|L=MAX, Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

V C c = MIN. V | h = 2 V, lQL = 4m A 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, V|h = 2 V, Iql = 8 mA 


0.35 0.5 

'1 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C C = MAX, V| = 2.7 V 

20 

20 

pA 

'IL 

V CC = MAX, V | = 0.4 V 

- 0.4 

-0.4 

mA 

'CCH 

Vcc = MAX, V| = 0 

0.8 1.6 

0.8 1.6 

mA 

'CCL 

V C c = MAX, V, » 4.5 V 

2.4 4.4 

2.4 4.4 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

'PLH 

A or B 

Y 

Rl = 2 kST, C|_ = 15pF 

17 32 

ns 

IPHL 

15 28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 

DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain four independent 2-input- 
NOR gates. 


The SN5402, SN54LS02, and SN54S02 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7402, SN74LS02, and SN74S02 are 
characterized for operation from 0°C to 70°C. 


function table (each gate) 


| INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

L 

X 

H 

L 

L 

L 

H 


SN5402, SN54LS02, SN54S02, 
SN7402, SN74LS02, SN74S02 
QUADRUPLE 2-INPUT POSITIVE NOR GATES 

DECEMBER 1983-REVISED MARCH 1988 


SN5402 . . . J PACKAGE 
SN54LS02, SN54S02 . . . J OR W PACKAGE 
SN7402 . . . N PACKAGE 
SN74LS02, SN74S02 . . . D OR N PACKAGE 
(TOP VIEW) 



SN5402 . . . W PACKAGE 
(TOP VIEW) 


1 U 14 

2 13 

3 12 

4 1 1 

5 10 

6 9 

7 8 



logic symbol^ 



tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


logic diagram (positive logic) 

::zx> — 



SN54LS02, SN54S02 . . . FK PACKAGE 
(TOP VIEW) 


(J 

>- U O > 


IB ] 4 
NC ] 5 
2Y ] 6 
NC ]7 
2A ] 8 


3 2 1 20 19 


18 [ 

17 [ 

16[ 

15 [ 

14 [ 3Y 


4B 

NC 

4A 

NC 


9 10 11 12 13 
r~ i r— 1 1— i r— i r~ l . 


NC - No internal connection 


Y = A • B or Y = A + B 


PRODUCTION DATA document] contain information 
current ai of publication data. Product! conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5402, SN54LS02, SN54S02, 

SN7402, SN74LS02, SN74S02 
QUADRUPLE 2-IWPUT POSITIVE -NOR GATES 



Instruments 
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SIM5402, SN7402 
QUADRUPLE 2 INPUT POSITIVE NOR GATES 


recommended operating conditions 



SN5402 

SN7402 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 0.4 

-0.4 


Iql Low-level output current 

16 

16 

1 ' 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5402 

SN7402 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN* 1 1 = — 12 m A 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V|l = 0.8 V, Iqh = — 0.4 m A 

2.4 3.4 

2.4 3.4 

V 

v OL 

Vcc = MIN, V| H = 2V, IOL =16mA 

0.2 0.4 

0.2 0.4 

V 

'I 

V CC = MAX, V| = 5.5 V 

1 

1 

mA 

IlH 

V CC = MAX. V | = 2.4 V 

40 

40 

PA 

IlL 

V CC = MAX, V| = 0.4 V 

- 1.6 

- 1.6 

mA 

'os§ 

V C c = MAX 

- 20 - 55 

- 18 . -55 

mA 

'CCH 

V CC = MAX, V| = 0V 

8 16 

8 16 

mA 

'CCL 

Vcc = MAX, See Note 2 

14 27 

14 27 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

fPLH 

A or B 


R|_ = 400n, Cj_ = 15pF 

12 

22 

ns 

*PHL 


8 

15 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS02, SN74LS02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


recommended operating conditions 



SN54LS02 

SN74LS02 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS02 

SN74LS02 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V, l = MAX, lOH = — 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

Vol 

VcC = MIN, V| H = 2 V, Iq(_ = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, Vm = 2V, lOL = 8 mA 


0.35 0.5 

•l 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

hH 

Vcc = MAX, Vj = 2.7 V 

20 

20 

MA 

l|L 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

•os§ 

v C c - max 

-20 -100 

-20 -100 

mA 

*CCH 

Vcc = MAX, V| = 0 V 

1.6 3.2 

1.6 3.2 

mA 

•CCL 

Vcc = MAX, See Note 2 

2.8 5.4 

2.8 5.4 

mA 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^c = 5 V, = 25°C 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A or B 

Y 

R[_ = 2 kn, C L =15pF 

10 15 

ns 

fPHL 

10 15 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S02, SN74S02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


recommended operating conditions 



SN54S02 

SN74S02 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_) High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 1 

- 1 

mA 

IqL Low-level output current 

20 

20 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S02 

SN74S02 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = MIN, 1 1 = — 18 mA 

-1.2 

-1.2 

V 

v OH 

V c c = MIN, V| l = 0.8 V, Iq h = - 1 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, v |h = 2V, lo L = 20mA 

0.5 

0.5 

V 

'I 

V C c = MAX, V, = 5.5 V 

1 

1 

mA 

l|H 

Vcc = MAX, V| = 2.7 V 

50 

50 

PA 

l|L 

V C c = MAX, V, = 0.5 V 

-2 

-2 

mA 

'os§ 

V C c = max 

-40 -100 

-40 -100 

mA 

! CCH 

Vcc “ MAX, V|=0V 

17 29 

17 29 

mA 

'CCL 

Vcc = MAX, See Note 2 

26 45 

26 45 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fPLH 

A or B 

Y 

R L = 280n, C|_=15pF 

3.5 5.5 

ns 

*PHL 

3.5 5.5 

ns 

«PLH 

R L = 280 n, C|_ = 50pF 

5 

ns 

tPHL 

5 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SIM5403, SN54LS03, SN54S03, 
SN7403, SN74LS03, SN74S03 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


HI • Package Options Include Plastic “Small 
yi Outline” Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
| DIPs 

I o Dependable Texas Instruments Quality and 
' Reliability 

description 

These devices contain four independent 2-input- 
NAND gates. The open-collector outputs require 
pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN5403, SN54LS03 and SN54S03 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7403, SN74LS03 and SN74S03 are 
characterized for operation from 0°C to 70 °C. 


function table (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN5403 . . . J OR W PACKAGE 
SN54LS03. SN54S03 . . . J OR W PACKAGE 
SN7403 . . . N PACKAGE 
SN74LS03, SN74S03 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

7T 

JT 

3 V CC 

IB C 

2 

13 

3 4B 

1 Y C 

3 

12 

3 4A 

2A C 

4 

1 1 

3 4Y 

2B C 

5 

10 

3 3B 

2Y C 

6 

9 

3 3A 

GND £ 

7 

8 

3 3Y 


SN54LS03, SN54S03 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 



logic symbol * 


logic diagram (positive logic) 



T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 



PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5403, SN54LS03, SN54S03, 

SN7403, SN74LS03, SN74S03 

QUADRUPLE 2-INPUT P0SITIVE-I\1AI\!D GATES WITH OPEN-COLLECTOR OUTPUTS 


schematics (each gate) 

'03 



'LS03 




Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ( see Note 1) 7 V 

Input voltage: '03, 'S03 5.5 V 

'LS03 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70 °C 

Storage temperature range -65°Cto150°C 


NOTE 1; Voltage values are with respect to network ground terminal. 
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STJ5403, SPJ7403 

QUADnUPLE 2-IPJPUT POSITIVE-rJAfJD GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5403 

SN7403 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

Vjl Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

16 

16 

mA 

T/\ Operating free-air temperature 

- 55 125 

0 70 

EM 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 1 

SN5403 

SN7403 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, V | (_ = 0.8 V, V 0 h = 5.5 V 


0.25 

mA 

Vcc = MIN, V | l = 0.7 V, V 0 n = 5.5 V 

0.25 


VOL 

Vcc = MIN, V|H = 2 V, loi_ = 16 mA 

0.2 0.4 

0.2 0.4 

V 

l| 

V C C = MAX, v l = 5.5 V 

1 

1 

mA 

IlH 

Vcc = MAX, v l =; 2 4 v 

40 

40 

aA 

•|L 

Vcc = MAX, V, - 0.4 V 

- 1.6 

- 1.6 

mA 

'OCH 

Vcc MAX . V| = 0 

4 8 

4 8 

mA 

'CCL 

V C c = MAX. v l = 4,5 V 

12 22 

12 22 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at Vcc - 5 V, Tfy = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25 c C (see note 2) 


PARAMETER 

FROM 

(INPUT! 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

A or B 

Y 

R L 4 kit. 

C L = 15 pF 

35 

45 

ns 

iPHL 

R l ^ 400 LI, 

Cl = 1 5 pF 

8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS03, SN74LS03 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS03 

SN74LS03 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS03 

SN74LS03 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

V C C=MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

>OH 

V C C=MIN, V| L =MAX, V oh = 5.5 V 

0.1 

0.1 

mA 

v OL 

Vqc = MIN, V|^| - 2 V, 1 o L = ^ m A 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN. V| H = 2V, IOL = 8mA 


0.35 0.5 

l| 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

IlH 

V C c " MAX, V | = 2.7 V 

20 

20 

pA 

l|L 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

'CCH 

V C c = MAX, V| = 0 

0.8 1.6 

0.8 1.6 

mA 

•CCL 

V CC = MAX. V | = 4.5 V 

2.4 4.4 

2.4 4.4 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V,T^ = 25°C. 


switching characteristics, Vcc - 5 V, Ta - 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

iPLH 

A or B 

Y 

R|_ = 2kn, C|_=15pF 

17 

32 

ns 

tPHL 


15 

28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S03, SN74SQ3 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54S03 

SN74S03 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V C C Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS * 

SN54S03 

SN74S03 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18 mA 

-1.2 

- 1.2 

V 

<OH 

Vcc = MIN, V| L = 0.8 V, Vqh = 5.5 V 


0.25 

mA 

V CC = MIN, V| L = 0.7 V, Voh = 5.5 V 

0.25 


VOL 

V C c = MIN, V| H = 2 V, Iql = 20 mA 

0.5 

0.5 

V 

'I 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

'IH 

V C c = MAX, V| = 2.7 V 

50 

50 

F A 

'IL 

V C C = MAX, V| = 0.5 V 

-2 

-2 

mA 

'CCH 

Vcc = MAX, V| = 0 

6 13.2 

6 13.2 

mA 

'CCL 

V C c = MAX - v l = 4.5 V 

20 36 

20 36 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^ All typical values are at Vcc = 5 V, Ta = 25 °C. 


switching characteristics, Vqc = 5 V, Ta = 25"C (see note 2) 


PARAMETER 

FROM 

(INPUTI 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PLH 

A or B 

Y 

R(_ = 280 St, C L = 1 5 pF 

2 5 7.5 

ns 

l PHL 

2 4.5 7 

ns 

*PLH 

Rj_ = 280 n, Cl = 50 pF 

7.5 

ns 

'PHL 

7 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5404, SN54LS04, SN54S04, 
SN7404, SIM74LS04, SN74S04 
HEX INVERTERS 

DECEMBER 1983-REVISED MARCH 1988 


I ® Package Options Include Plastic “Small 

Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 

DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverters. 

The SN5404, SN54LS04, and SN54S04 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7404, SN74LS04, and SN74S04 are 
characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE (each inverter) 


INPUTS 

OUTPUT 

A 

Y 

H 

L 

L 

H 


SN5404 . . . J PACKAGE 
SN54LS04, SN54S04 . . . J OR W PACKAGE 
SN7404 . . . N PACKAGE 
SN74LS04, SN74S04 . . . D OR N PACKAGE 
(TOP VIEW) 



SN5404 . . . W PACKAGE 
(TOP VIEW) 



logic symbol' 1 ' 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

logic diagram (positive logic) 



SN54LS04. SN54S04 . . . FK PACKAGE 
(TOP VIEW) 


^ < O U < 

t- «- Z > CD 



> Q O >- < 
ro Z Z ^t t 
O 


NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication dato. Products conform to 
specifications per the terms of Texas Instruments 
stendard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN5404, SN54LS04, SN54S04, 
SN7404, SN74LS04, SN74S04 
HEX INVERTERS 



OUTPUT 
— Y 


Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc (see Note 1) 7 V 

Input voltage: '04, 'S04 5.5 V 

'LS04 7 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70°C 

Storaae temoerature ranae -65°C to 150°C 


Instruments 
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SN5404, SN7404 
HEX INVERTERS 


recommended operating conditions 



SN5404 

SN7404 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||_) High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0 8 

0.8 

. V 

Iqh High-level output current 

- 0.4 

-0.4 

mA 

Iql Low-level output current 

16 

16 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5404 

SN7404 

UNIT 

MIN TYPt MAX 

MIN TYpt MAX 

V|K 

V cc - MIN. I| - - 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC - MIN. V|[_-0.8V, l(DH = — 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

o 

> 

V CC = MIN, V| H = 2V, loL = 16mA 

0.2 0.4 

0.2 0.4 

V 

ll 

Vcc = MAX, V, = 5.5 V 

1 

1 

mA 

l|H 

V C c = MAX, V, -= 2.4 V 

40 

40 

MA 

IlL 

V C c = MAX, V| = 0.4 V 

- 1.6 

- 1.6 

mA 

'os § 

V C c = MAX 

- 20 - 55 

-18 -55 

mA 

'CCH 

V CC = MAX. V| = 0 V 

6 12 

6 12 

mA 

'CCL 

V CC = max, V | = 4.5 V 

18 33 

18 33 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc 5 V, T A - 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 


Y 

Rj_ - 400 12, C|_ = 15 pF 

12 

22 

ns 

‘PHL 


8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS04, SN74LS04 
HEX INVERTERS 


recommended operating conditions 



SN54LS04 

SN74LS04 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS04 

SN74LS04 

UNIT 

MIN TYP t MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, 1 1 = — 18mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V|i_ = MAX, lOH = “ 0-4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V|h~2V, Iql = 4 mA 

0.25 0.4 

0.4 

V 

V C c = MIN, V| H = 2V, l 0L = 8mA 


0.25 0.5 

'I 

V C c “MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V CC = MAX, V| = 2.7 V 

20 

20 

HA 

'IL 

V C C = MAX. V | = 0.4 V 

- 0.4 

- 0.4 

mA 

'os§ 

Vcc = MAX 

- 20 - 1 00 

- 20 - 1 00 

mA 

'CCH 

V C C “MAX, V| = 0 V 

1.2 2.4 

1.2 2.4 

mA 

'CCL 

Vcc = MAX, V| = 4.5 V 

3.6 6.6 

3.6 6.6 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V qq = 5 V,T a = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



RL = 2 kn, C L = 15 pF 

9 

15 

ns 

tPHL 



10 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S04, SN74S04 
HEX INVERTERS 


recommended operating conditions 



SN54S04 

SN74S04 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V| |_| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 1 

- 1 

mA 

IqL Low-level output current 

20 

20 

mA 

Operating free-air temperature 

- 55 125 

0 70 

o 

o 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S04 

SN74S04 

UNIT 

MIN TYP t MAX 

MIN TYP t MAX 

V|K 

V cc = MIN, l| = - 18 mA 

- 1.2 

- 1.2 

V 

V OH 

V CC = MIN, V| L = 0.8 V, l(0H = — 1 rnA 

2.5 3.4 

2.7 3.4 

V 

V OL 

V cc = MIN, V|h = 2V. Iql - 20 mA 

0.5 

0.5 

V 

'l 

V CC = MAX. V | = 5.5 V 

1 

1 

mA 

'IH 

V C C = MAX. V| = 2.7 V 

50 

50 

HA 

<IL 

V C c = MAX. v l = 0 5 v 

- 2 

- 2 

mA 

'os§ 

Vcc = MAX 

-40 -100 

-40 -100 

mA 

*CCH 

Vcc = MAX, V| = 0 V 

15 24 

15 24 

mA 

'CCL 

Vcc = MAX, V| = 4.5 V 

30 54 

30 54 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V qq = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

‘PLH 

A 

Y 

R[_ ~ 280 n, C|_ = 15 pF 

3 4.5 

ns 

*PHL 

3 5 

ns 

tPLH 

Rl = 280 12, C L = 50 pF 

4.5 

ns 

l PHL 

5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5405, SIM54LS05, SIM54S05, 
SN7405, SN74LS05, SN74S05 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983 - REVISED MARCH 1988 


Package Option Includes Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 

DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverters. 
The open-collector outputs require pull-up 
resistors to perform correctly. They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate high Voh levels. 

The SN5405, SN54LS05, and SN54S05 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7405, SN74LS05, and SN74S05 are 
characterized for operation from 0°C to 70 °C. 


FUNCTION table (each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic diagram (positive logic) 



SN5405 . . . J PACKAGE 
SN54LS05, SN54S05 . . . J OR W PACKAGE 
SN7405 . . . N PACKAGE 
SN74LS05, SN74S05 . . . D OR N PACKAGE 
(TOP VIEW) 


1AC 

n 

17 , 

3 Vcc 

1Y C 

2 

13 

3 6A 

2A C 

3 

12 

3 6Y 

2Y C 

4 

1 1 

U 5A 

3AC 

5 

10 

1 5Y 

3Y C 

6 

9 

n 4A 

GND C 

> 

8 



3 4Y 


SN5405 . . . W PACKAGE 
(TOP VIEW) 


1 A C 

n 

J 14 

3 1Y 

2Y C 

2 

13 

3 6A 

2A C 

3 

12 

3 6Y 

vcc C 

4 

1 1 

3 GND 

3A C 

5 

10 

3 5Y 

3Y C 

6 

9 

3 5A 

4A C 

7 

_£J 

3 4Y 


SN54LS05, SN54S05 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 



t This symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5405, SN54LS05, SN54S05, 

SN7405, SN74LS05, SN74S05 

HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


schematics (each inverter) 


'05 'LS05 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1): '05, 'LS05, 'S05 7 V 

Input voltage: '05, 'S05 5.5 V 

'LS05 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN5405, SN7405 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5405 

SN7405 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Vqfi High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

16 

16 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Q 

_i 

I- 

H 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 



PARAMETER 

TEST CONDITIONS t 

SN5405 

SN7405 

UNIT 

MIN TYP^ MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, 'l = - 12 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, V|l = 0.8 V. Voh = 5.5 V 


0.25 

mA 

Vcc = min, V|j_ = 0.7 v, Voh = 5.5 v 

0.25 


v OL 

Vcc = MIN, V|H = 2 V, Iql = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'1 

V C c = MAX, v l = 5.5 V 

1 

1 

mA 

'IH 

Vcc = MAX, v l = 2.4 V 

40 

40 

A a 

'IL 

V C c = MAX, v l = 0 4 v 

- 1.6 

- 1.6 

mA 

'CCH 

V C c = MAX, V| = 0 

6 12 

6 12 

mA 

'CCL 

Vcc = MAX, v l = 4 5 V 

18 33 

18 33 

mA 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vrr = 5 V, = 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 


Y 

R l = 4 kJ2. 

C|_ - 1 5 p F 

40 

55 

ns 

'PHL 



R l = 400 S2. 

C L = 15 pF 

8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS05, SN74LS05 

HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS05 

SN74LS05 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS! 

SN54LS05 

SN74LS05 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|K 

V C c = MIN, I| = - 18 mA 

- 1.5 

- 1.5 

V 

'OH 

Vcc = MIN, V||_ = MAX, Vqh = 5.5 V 

0.1 

0.1 

mA 

V 0L 

V C c = MIN, V|h - 2 V, l 0L = 4mA 

0.25 0.4 

0.25 0.4 

V 

V C C = MIN, V| H = 2 V, l 0 L = 8mA 


0.35 0.5 

'1 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C C = MAX, V| = 2.7 V 

20 

20 

aA 

' 1 L 

V C C = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

'CCH 

Vcc = MAX, V| = 0 

1.2 2.4 

1.2 2.4 

mA 

'CCL 

V CC = MAX, V| = 4.5 V 

3.6 6.6 

3.6 6.6 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 



FROM 

TO 





PARAMETER 

(INPUT) 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

‘PLH 

A 

Y 

R[_ = 2kn, Cj_=15pF 

17 

32 

ns 

l PHL 



15 

28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54S05, SN74S05 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54S05 

SN74S05 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Vq(_| High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

20 

20 

mA 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS * 

SN54S05 

SN74S05 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = - 18 mA 

- 1.2 

-1.2 

V 

'OH 

V CC = MIN, V| L = 0.8 V, Voh = 5.5 V 


0.25 

mA 

v C c = min, V|l = 0.7 v, voh = 5.5 v 

0.25 


v OL 

Vcc = MIN. V|FI = 2 V, lOL = 20 mA 

0.5 

0.5 

V 

l| 

V C c = MAX, v l = 5 - 5 v 

1 

1 

mA 

l|H 

Vcc = MAX, v i = 21 V 

50 

50 

A a 

l|L 

V CC = MAX, V| = 0.5 V 

-2 

-2 

mA 

'CCH 

Vcc = MAX. V| = 0 

9 19.8 

9 19.8 

mA 

'CCL 

Vcc = MAX . v l = 4.5 V 

30 54 

30 54 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at VqC = 5 V, Ta = 25 °C 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 



R|_ = 280 n, 

C|_ = 1 5 pF 

2 

5 

7.5 

ns 

'PHL 



2 

4.5 

7 

ns 

'PLH 


Y 

R l = 280 n. 

C L = 50 pF 

7.5 

ns 

1PHL 



7 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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I * Converts TTL Voltage Levels to MOS Levels 

• High Sink-Current Capability 

• Input Clamping Diodes Simplify System 
Design 

• Open-Collector Driver for Indicator Lamps 
and Relays 


• Inputs Fully Compatible with Most TTL 
Circuits 


SN5406, SIM 54 1 6, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


SN5406, SN5416 . . . J OR W PACKAGE 
SN7406, SN7416 . . . N PACKAGE 
(TOP VIEW) 



description 

These monolithic TTL hex inverter buffers/drivers feature high-voltage open-collector outputs for interfacing with high-level 
circuits (such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized for use as in- 
verter buffers for driving TTL inputs. The SN5406 and SN7406 have minimum breakdown voltages of 30 volts and the 
SN5416 and SN7416 have minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the 
SN5406 and SN5416, and 40 milliamperes for the SN7406 and SN7416. 


logic symbol t 

(i) 


1 A- 
2A- 
3A- 
4A- 
5A- 
6A- 


(3) 


(5) 


(9) 


( 11 ) 


(13) 




( 2 ) 


^ (4 -. 2 Y 

K < 6 L 3 y 

( 8 ) 


( 10 ) 


K (12> 


f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


logic diagram (positive logic) 


1 A — 

H>°- 

— 1 Y 

2A — 

-t>°~ 

— 2Y 

3A — 

-T>°- 

— 3Y 

4A — 

-t>°- 

— 4Y 

5A — ■ 

H>°- 

— 5Y 

6A — 

-t>°- 

— 6Y 


Y = A 
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SN5406, SN5416, SN7406, SN7416 
HEX INVERTER BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1) 7 V 

Input voltage (see Note 1) 5.5 V 

Output voltage (see Notes 1 and 2): SN5406, SN7406 Circuits 30 V 

SN5416, SN7416 Circuits 15 V 

Operating free-air temperature range: SN5406, SN5416 Circuits - 55°C to 125°C 

SN7406, SN7416 Circuits 0°C to 70°C 

Storage temperature range _ 65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. This is the maximum voltage which should be applied to any output when it is in the off state. 


recommended operating conditions 



SN5406 

SN5416 

SN7406 

SN7416 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | p| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

VOH High-level output voltage 

'06 

30 

30 

V 

16 

15 

15 

lOL Low-level output current 

30 

40 

mA 

Ta Operating free-air temperature 

-55 125 

o 

r- 

O 

c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 

SN5406 

SN5416 

SN7406 

SN7416 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, V|l = 0.8V, Vqh = S 

0.25 

0.25 

mA 

V 0 L 

V C c = MIN. V| H = 2V 

1 o L “ 1 6 m A 

0.4 

0.4 

V 

>OL = H 

0.7 

0.7 

'1 

V CC = MAX, V | = 5.5 V 

1 

1 

mA 

l|H 

V C C = MAX, V | H = 2.4 V 

40 

40 

pA 

l|L 

Vcc = MAX, V| L = 0.4 V 

- 1.6 

- 1.6 

mA 

'CCH 

Vcc = MAX 

CO 

^r 

o 

30 48 

mA 

'CCL 

Vcc = MAX 

32 51 

32 51 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc = 5V,T A > 25°C. 

$ V OH = 30 V for '06 and 1 5 V for '16. 

1i l OL = 30 mA for SN54' and 40 mA for SN74'. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A 

Y 

R|_=11(MZ C|_=15pF 

10 15 

ns 

'PHL 

15 23 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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I * Converts TTL Voltage Levels to MOS Levels 

• High Sink-Current Capability 

• Input Clamping Diodes Simplify System 
Design 

• Open-Collector Driver for Indicator Lamps 
and Relays 

• Inputs Fully Compatible with Most TTL 
Circuits 

description 


SN5407, SN5417, SN7407, SN7417 
HEX BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


SN5407, SN5417 . . . J OR W PACKAGE 
SN7407, SN7417 . . . N PACKAGE 
(TOP VIEW) 



These monolithic TTL hex buffers/drivers feature high-voltage open-collector outputs for interfacing with high-level circuits 
(such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized for use as buffers for 
driving TTL inputs. The SN5407 and SN7407 have minimum breakdown voltages of 30 volts and the SN5417 and SN7417 
have minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the SN5407 and SN5417, 
and 40 milliamperes for the SN7407 and SN7417. 

These circuits are completely compatible with most TTL families. Inputs are diode-clamped to minimize transmission-line ef- 
fects which simplifies design. Typical power dissipation is 145 milliwatts and average propagation delay time is 14 
nanoseconds. The SN5407 and SN5417 are characterized for operation over the full military temperature range of - 55° C to 
125° C; the SN7407 and SN7417 are characterized for operation from 0" C to 70° C. 



logic symbol* 


1 A- 
2A- 
3A- 
4A- 
5A- 
6A- 


(1) 

o 

A 

(2) 

(3) 

(4) 


(5) 

(6) 


(9) 

(8) 


(11) 

(10) 


. (13) 

(12) 





■ 1 Y 

■ 2Y 
-3Y 
-4Y 

■ 5Y 
-6Y 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


logic diagram (positive logic) 


1A 1 

iv 

IN 


2Y 

IN ty 

4 A | 

in 4v 

5A 1 

4Y 

IS 

6A J 

5Y 

IN r y 

Y = A 

6Y 


schematic 

'07, '17 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN5407, SN5417, SN7407, SN7417 
HEX BUFFERS/DRIVERS WITH 
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc ( see Note 1 ) 7 V 

Input voltage (see Note 1) 5.5 V 

Output voltage (see Notes 1 and 2): SN5407, SN7407 Circuits 30 V 

SN5417, SN7417 Circuits 15 V 

Operating free-air temperature range: SN5407, SN5417 Circuits — 55°C to 125°C 

SN7407, SN7417 Circuits 0°Cto70°C 

Storage temperature range — 65°Cto150°C 

NOTES: 1. Voltage values are with respect to network ground terminal. 


2. This is the maximum voltage which should be applied to any output when it is in the off state. 


recommended operating conditions 



SN5407 

SN5417 

SN7407 

SN7417 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

R 

1 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

’07 

30 

30 

V 

'17 

15 

15 

IqL Low-level output current 

30 

40 

mA 

Ta Operating free-air temperature 

- 55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN5407 

SN5417 

SN7407 

SN7417 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c=MIN, 1 1 = — 12 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, V| L = 0.8 V, V 0H = § 

0.25 

0.25 

mA 

v OL 

V C C = MIN, V|h = 2V 

'OL = 16 mA 

0.4 

0.4 

V 

'OL = f 

0.7 

0.7 

h 

V CC = MAX, V| =5.5 V 

1 

1 

mA 

'IH 

V CC = MAX, V|(-| = 2.4 V 

40 

40 

/‘A 

l|L 

Vcc = MAX, V|L = 0.4V 

- 1.6 

- 1.6 

mA 

'CCH 

V C C = MAX 

29 41 

29 41 

mA 

>CCL 

v C c = max 

21 30 

21 30 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V, T a = 25°C. 

§ Vqh = 30 V for '07 and 15 V for '17. 

H l OL = mA * or SN54' and 40 mA for SN74'. 


switching characteristics, Vcc = 5 V. Ta = 25 °C (see Note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 



R|_ = 110 n, C L = 15 pF 

6 

15 

ns 

*PHL 


Y 

20 

26 

tPLH 


Y 

R[_ = 150 n. C L = 50 pF 

15 

ns 

l PHL 


26 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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I • Package Options Include Plastic "Small 
D Outline" Packages, Ceramic Chip Carriers 
1 and Flat Packages, and Plastic and Ceramic 
I DIPs 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND gates. 

The SN5408, SN54LS08, and SN54S08 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7408, SN74LS08 and SN74S08 are 
characterized for operation from 0° to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol * 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN5408, SN54LSQ8, SN54SQ8, 
SN7408, SN74LS08, SN74S08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

DECEMBER 1983 - REVISED MARCH 1988 


SN5408, SN54LS08, SN54S08 . . . J OR W PACKAGE 
SN7408 . . . J OR N PACKAGE 
SN74LS08, SN74S08 . . . D. J OR N PACKAGE 
(TOP VIEW) 


iaC 

n 

J 14 

3 Vcc 

IB C 

2 

13 

3 4B 

1YC 

3 

12 

p4A 

2AC 

4 

1 1 

3 4Y 

2B C 

5 

10 

3 3B 

2Y C 

6 

9 

3 3A 

GND C 

7 

8 

3 3Y 


SN54LS08, SN54S08 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 



Y = A • B or Y = A + B 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5408, SN54LS08, SN54S08, 

SN7408, SN74LS08, SN74S08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


schematics (each gate) 


2kft> 1.6kfZ< >130^2 


OUTPUT 

Y 






OUTPUT 

Y 


Resistor values are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

■ Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage: '08, 'S08 5.5 V 

'LS08 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°Cto 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN5408, SN7408 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


recommended operating conditions 



SN5408 

SN7408 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.8 

-0.8 

mA 

IqL Low-level output current 

16 

16 


Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A or B 

Y 

RL = 400 r2, C|_ = 15pF 

17.5 27 

ns 

tPHL 

12 19 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN5408 

SN7408 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V|h = 2V, Ioh = - 0.8 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V CC = MIN. V|l = 0.8V, loL = 16mA 

0.2 0.4 

0.2 0.4 

V 

'1 

V C C = MAX. V| = 5.5 V 

1 

1 

mA 

'IH 

V C C = MAX, V| = 2.4 V 

40 

40 

MA 

l|L 

V CC = MA X. V| = 0.4 V 

- 1.6 

- 1.6 

mA 

'os§ 

Vcc = MAX 

- 20 - 55 

-18 -55 

mA 

'CCH 

V CC = MAX, V| = 4.5 V 

11 21 

11 21 

mA 

'CCL 

Vcc = MAX, V, = 0 V 

20 33 

20 33 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical .values are at V cc = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 
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SN54LS08, SN74LS08 

QUADRUPLE 2-INPUT POSITIVE-AND GATES 


recommended operating conditions 



SN54LS08 

SN74LS0B 

UNIT 

MIN N0M MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

*OL Low-level output current 

4 

8 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, ~ 25°C 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A or B 

Y 

R|_ = 2 kn, C|_ = 1 5 pF 

8 15 

ns 

tPHL 

10 20 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN54LS08 

SN74LS08 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V| K 

Vcc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

v cc = MIN, V|(-| = 2V, 'oh = ~ 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

VOL 

V C C = MIN, V||_ = MAX, l 0L = 4mA 

0.25 0.4 

0.25 0.4 

V 

V C C = MIN, V| L = MAX, lOL = 8 mA 


0.35 0.5 

'I 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = MAX, V| = 2.7 V 

20 

20 

MA 

l|L 

V CC = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

l OS§ 

V C c = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

V CC = MAX, V| = 4.5 V 

2.4 4.8 

2.4 4.8 

mA 

•CCL 

Vcc = MAX, V| = 0V 

4.4 8.8 

4.4 8.8 

mA 
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SN54S08, SN74S08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


recommended operating conditions 



SN54S08 

SN74S08 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

H 

Iql Low-level output current 

20 

20 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S08 

SN74S08 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

V cc = MIN, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

V cc = MIN. V| H = 2V, Ioh = -1 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V||_ = 0.8 V l 0L = 20 mA 

0.5 

0.5 

V 

l| 

V C c = MAX, V, = 5.5 V 

1 

1 

mA 

<IH 

V C c = MAX, V| = 2.7 V 

50 

50 

PA 

l|L 

V CC = MAX, V | = 0.5 V 

-2 

-2 

mA 

'OS § 

Vcc = MAX 

-40 -100 

-40 -100 

mA 

'CCH 

Vcc = max, V | = 4.5 V 

18 32 

18 32 

mA 

'CCL 

V C C = MAX, V | - 0 V 

32 57 

32 57 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



R[_ = 280 n, 

Cl - 1 5 pF 

4.5 

7 

ns 

tPHL 

A or B 

Y 

5 

7.5 

ns 

tPLH 

R L = 280 n , 

C L = 50 pF 

6 

ns 

tPHL 



7.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5409, SN54LSQ9, SN54S09, 
SN7409, SN74LS09, SN74S09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


■ • Package Options Include Plastic "Small 

■ Outline" Packages, Ceramic Chip Carriers 
I and Flat Packages, and Plastic and Ceramic 
I DIPs 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND gates. The open-collector outputs require 
pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN5409, SN54LS09, and SN54S09 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7409, SN74LS09, and SN74S09 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


SN5409, SN54LS09, SN54S09 . . . J OR W PACKAGE 
SN7409 . . . N PACKAGE 
SN74LS09, SN74S09 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

71 

J 14 

3 Vcc 

IB C 

2 

13 

D 4B 

1Y C 

3 

12 

3 4A 

2AC 

4 

11 

D 4Y 

2B C 

5 

10 

J 3B 

2YC 

6 

9 

D 3A 

GND C 

7 

8 

D 3Y 


SN54LS09, SN54S09 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic symbol 


logic diagram (positive logic) 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


2 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5409, SN54LS09, SN54S09, 

SN7409, SN74LS09, SN74S09 

QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN COLLECTOR OUTPUTS 
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SN5409, SN7409 

QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS! MIN TYP* MAX UNIT 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^c = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 



NOTE 2: Load circuits and voltage waveforms are shown in Section 1, 




-55 125 


0.8 

5.5 

16 


V | (_ Low-level input voltage 

Vqh High-level output voltage 

Iql Low-level output current 

Ta Operating free-air temperature 



TTL Devices 
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SN54LS09, SN74LS09 

QUADRUPLE 2 INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS09 

SN74LSQ9 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS09 

SN74LS09 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C=MIN. 1 1 = — 1 8 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, v |h = 2V, V 0 H = 5 - 5v 

0.1 

0.1 

mA 

VOL 

Vcc = MIN, V| L = MAX, l OL =4mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V||_ = MAX, 'OL = 8 mA 


0.35 0.5 

'1 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

' 1 H 

V CC = MAX. V| = 2.7 V 

20 

20 

M 

'IL 

Vcc = MAX, V | = 0.4 V 

-0.4 

- 0.4 

mA 

'CCH 

V CC = MAX, V | = 4.5 V 

2.4 4.8 

2.4 4.8 

mA 

'CCL 

Vcc = MAX. V, = 0 V 

4.4 8.8 

4.4 8.8 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V,T^ = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

1PLH 

A or B 

Y 

Rj_ = 2 kft, C(_ = 1 5 pF 

20 

35 

ns 

«PHL 


17 

35 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S09, SN74S09 

QUADRUPLE 2-IIMPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54S09 

SN74S09 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | p| High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 


20 

20 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS! 

MIN TYP* MAX 

UNIT 

V|« 

Vcc = MIN, 1 1 = — 18 mA 

-1.2 

V 

>OH 

V CC = MIN, V| H = 2 V, V 0H = 5.5 V 

0.25 

mA 

v OL 

V CC = MIN, V il =0.8V, Iq l = 20 mA 

0.5 

V 

'1 

V cc = MAX, V| = 5.5 V 

1 

mA 

'IH 

V CC =MAX, V ( = 2.7 V 

50 

pA 

Ml 

V CC = MAX, V, = 0.5 V 

- 2 

mA 

'CCH 

V C C = MAX, V| = 4.5 V 

CM 

CO 

CO 

mA 

'CCL 

V CC = MAX, V, =0 V 

32 57 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at V^c = 5 V, - 25°C. 



switching characteristics, Vqc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



R|_ = 280 n. 

C L = 15 pF 

6.5 

10 

ns 

«PHL 

A or B 

Y 

6.5 

10 

ns 

*PLH 

R l = 280 Si, 

C L = 50 pF 

9 

ns 

’PHL 



9 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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2-52 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
NAND gates. 

The SN5410, SN54LS10, and SN54S10 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7410, SN74LS1 0, and SN74S10 are 
characterized for operation from 0°C to 70 °C. 
FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A B C 

Y 

H H H 

L 

L X X 

H 

X L X 

H 

XXL 

H 


logic symbol^ 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12, 

Pin numbers shown are for D. J, and N packages. 

positivo logic 


Y = A.B'CorY = AtBtC 


SN5410, SN54LS10, SN54S10, 
SN7410, SN74LS10, SN74S10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

DECEMBER 1983-REVISED MARCH 1988 


SN5410 . . . J PACKAGE 
SN54LS10. SN54S10 . . . J OR W PACKAGE 
SN7410 . . . N PACKAGE 
SN74LS10, SN74S10 . . . D OR N PACKAGE 
ITOP VIEW) 


1 A C 

FT 

J 14 

3 Vcc 

IB C 

2 

13 

: ic 

2A L 

3 

12 

3 1 y 

2B C 

4 

1 1 

D 3C 

2C C 

5 

10 

3 3B 

2Y C 

6 

9 

U 3A 

GNDC 

7 

8 

3 3Y 


SN5410 . . . W PACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 1 

1C 

IB C 

2 

1 I 

3Y 

1YC 

3 

1 2 ” 

3C 

vccC 

4 

1 1 1 

GND 

2Y C 

5 

10 1 

3B 

2AC 

6 

9 I 

3A 

2B C 

7 

8 I 

2C 


SN54LS10, SN54S10 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5410, SN54LS10, SN54S10, 

SN7410, SN74LS10, SN74S10 
TRIPLE 3-INPUT POSITIVENAND GATES 


Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note U 7 V 

Input voltage: '10, 'S10 5.5 V 

'LS10 7 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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SIM541 0, SN7410 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN5410 

SN7410 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 

mA 

lOL Low-level output current 

16 

16 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5410 

SN7410 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V|l = 0.8V, I 0 h = - 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = MIN, V| H = 2 V, l 0L = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'I 

V C c = MAX, V, = 5.5 V 

1 

1 

mA 

>IH 

V C C " MAX, V| = 2.4 V 

40 

40 

MA 

'IL 

V C c = MAX, v l = 0 4 v 

- 1.6 

- 1.6 

mA 

'os§ 

V C c = MAX 

- 20 - 55 

-18 -55 

mA 

'CCH 

V CC " MAX, V| = 0 V 

3 6 

3 6 

mA 

'CCL 

V CC = MAX, V | = 4.5 V 

9 16. 5 

9 16.5 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at V cc = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A, B or C 

Y 

R l = 400 S2, Cl = 15 pF 

11 22 

ns 

>PHL 

7 15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS10, SN74LS10 

TRIPLE 3-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN54LS10 

SN74LS1 0 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A, B or C 


R|_ = 2 kn, Cl = 15 pF 

9 

15 

ns 

fPHL 


10 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN54LS10 

SN74LS10 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, 1 1 = — 18mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V, l = MAX, Iqh = — 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C C = MIN, V|h = 2V, l 0L = 4mA 

0.25 0.4 

0.4 

V 

V CC = MIN, v IH“2V, Iol = 8 mA 


0.25 ' 0.5 

'I 

V CC = MAX, V | = 7 V 

0.1 

0.1 

mA 

l|H 

V CC = MAX, V| = 2.7 V 

20 

20 

MA 

Ml 

V CC = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

'os§ 

V C c = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

V CC = MAX, V| = 0 V 

0.6 1.2 

0.6 1.2 

mA 

'CCL 

V CC = MAX, V| = 4.5 V 

1.8 3.3 

1.8 3.3 

mA 
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SN54S10, SN74S10 
TRIPLE 3 INPUT POSITIVENAND GATES 


recommended operating conditions 



SN54S10 

SN74S10 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

mA 

lOL Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S10 

SN74S10 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| = —18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc ~ NUN, V|l = 0.8 V, Ioh = - 1 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V|h = 2 V, Iql = 20 mA 

0.5 

0.5 

V 

l| 

V C c = MAX, V, = 5.5 V 

1 

1 

mA 

IlH 

Vcc = MAX, V| =2.7 V 

50 

50 

pA 

'IL 

V C C = MAX, V | = 0.5 V 

-2 

-2 

mA 

'os § 

Vcc = max 

-40 -100 

-40 -100 

mA 

'CCH 

Vcc = max, V| “ 0 V 

7.5 12 

7.5 12 

mA 

'CCL 

Vcc = MAX, V| - 4.5 V 

15 27 

15 27 

mA 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqc ~ 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second, 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



Rt. = 280 a. 

C L = 15 PF 

3 

4.5 

ns 

'PHL 

A, B or C 


3 

5 

ns 

'PLH 


O 

co 

CN 

_i 

CC 

C L = 50 pF 

4.5 

ns 

‘PHL 



5 

ns 


NOTE 2: Load circuits and voltage wavoforms aro shown in Section 1. 
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I o Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND gates. 

The SN54LS1 1 and SN54S1 1 are characterized 
for operation over the full military temperature 
range of -55°Cto 1 25 °C. The SN74LS1 1 and 
SN74S1 1 are characterized for operation from 
0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

X 

X 

X 

H 

L X X 

L 

X L X 

L 

XXL 

L 


logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN54LS1 1, SN54S11, 
SN74LS1 1, SN74S11 
TRIPLE 3-INPUT POSITIVE AND GATES 

APRIL 1 985 — REVISED MARCH 1988 


SN54LS1 1, SN74S1 1 ... J OR W PACKAGE 
SN74LS1 1, SN74S11 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

rr 

J 14 

3 V C C 

IB C 

2 

13 

2 1C 

2A C 

3 

12 

3 iv 

2B C 

4 

11 

2 3C 

2C C 

5 

10 

] 3B 

2Y C 

6 

9 

D 3A 

GND L 

7 

8 

3 3Y 


SN54LS1 1 , SN54S11 . . . FK PACKAGE 
(TOP VIEW) 
o 

co < c) U (j 

“ ^ z > ^ 



NIC — No internal connection 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS1 1, SN54S1 1, 

SN74LS1 1, SN74S11 

TRIPLE 3-INPUT POSITIVE-AND GATES 








SN54LS1 1, SN74LS1 1 
TRIPLE 3-INPUT POSITIVE-AND GATES 


recommended operating conditions 




SN54LS1 1 

SN74LS11 

UNIT 



MIN 

NOM MAX 

MIN 

NOM MAX 

v cc 

Supply voltage 

4.5 

5 5.5 

4.75 

5 5.25 

V 

V| H 

High-level input voltage 

2 

2 

V 

V| L 

Low-level input voltage 

0.7 

0.8 

V 

'OH 

High-level output current 

- 0.4 

-0.4 

mA 

'OL 

Low-level output current 

4 

8 

mA 

t a 

Operating free-air temperature 

- 55 

125 

0 

70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS | 

SN54LS1 1 

SN74LS1 1 

UNIT 

MIN TYP* MAX 

MIN TYP $ MAX 

V|K 

V cc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V|H = 2\/ l 0H =- 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V lL = MAX, 1 0 L = 4 m A 

0.25 0.4 

0.25 0.4 

V 

V CC = MIN, V| (_ = MAX, loi_=8mA 


0.35 0.5 

«l 

V C c = MAX - V| = 7 V 

0.1 

0.1 

mA 

'IH 

V cc = MAX, V| = 2.7 V 

20 

20 

MA 

'IL 

Vcc = MAX, V, = 0.4 V 

- 0.4 

- 0.4 

mA 

'os§ 

V cc = MAX 

-20 -100 

- 20 - 1 00 

mA 

'CCH 

Vcc = MAX, V, = 4.5 V 

1.8 3.6 

1.8 3.6 

mA 

'CCL 

Vcc = MAX, V| = 0 V 

3.3 6.6 

3.3 6.6 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^c = 5 V,T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

‘PLH 

A, B or C 


R|_ = 2 kn, C|_ - 1 5 pF 

8 

15 

ns 

tPHL 


10 

20 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S11, SN74S11 

TRIPLE 3-INPUT POSITIVE-AND GATES 



recommended operating conditions 



SN54S11 

SN74S11 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

1 OH High-level output current 

- 1 

- 1 

mA 

IqL Low-level output current 

20 

20 

mA 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S11 

SN74S11 

UNIT 

MIN TYP t MAX 

MIN TYP t MAX 

V|K 

V C C = MIN, 1 1 =—18 mA 

- 1.2 

- 1.2 

V 

v OH 

V c c = MIN, V (h - 2 V, 1 OH = ~ t mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V||_-0.8V, l OL * 2° mA 

0.5 

0.5 

V 

'l 

Vcc = MAX . V, - 5.5 V 

1 

1 

m A 

'lH 

Vcc = MAX . V, - 2.7 V 

50 

50 

P A 

'IL 

Vcc = MAX, V, - 0.5 V 

- 2 

- 2 

mA 

'osS 

Vcc = MAX 

-40 -100 

-40 -100 

mA 

<CCH 

Vcc = MAX, V, - 4.5 V 

13.5 24 

13.5 24 

mA 

! CCL 

Vcc = MAX . V| = 0 V 

24 42 

24 42 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at 5 V, - 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PLH 

A, B or C 

Y 

R L = 280n, C[_ = 1 5 pF 

4.5 7 

ns 

<PHL 

5 7.5 

ns 

*PLH 

R|_ = 280n, C L = 50 pF 

6 

ns 

<PHL 

7.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5412, SN54LS12 
SIM741 2, SIM74LS1 2 

TRIPLE 3 INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


I * Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 

DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input NAND 
gates with open-collector outputs. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector outputs 
to implement active-low wired-OR or active-high wired- 
AND functions. Open-collector devices are often used to 
generate higher Vqh levels. 

The SN5412 and SN54LS12 are characterized for 
operation over the full military temperature range of 
- 55°C to 1 25°C. The SN7412 and SN74LS12 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H H H 

L 

L X X 

H 

X L X 

H 

XXL 

H 


logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN5412, SN54LS12 . . . J OR W PACKAGE 
SN7412 . . . N PACKAGE 
SN74LS1 2 . . . D OR N PACKAGE 
(TOP VIEW) 


1A C 

rr 

J 14 

3 Vcc 

IB C 

2 

13 

3 ic 

2A C 

3 

12 

3 1 Y 

2B C 

4 

11 

3 3C 

2C C 

5 

10 

3 3B 

2Y C 

6 

9 

3 3A 

GND C 

7 

8 

3 3Y 


SN54LS12 . . . FK PACKAGE 
(TOP VIEW) 



> Q O >- < 
cm 2 ^ to co 


NC — No internal connection 


logic diagram (positive logic) 




PRODUCTION DATA documents contain Information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5412, SN54LS12 
SN7412, SN74LS12 

TRIPLE 3 INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


Resistor values shown are nominal. 



OUTPUT 

Y 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ( $ee N° te 1) . 7 V 

Input voltage: '12 5.5 V 

' LSI 2 7 V 

Off-state output voltage 7 V 

Operating free-air temperature: SN54' , -55°C to 125“C 

SN74' 0°C to 70° C 

Storage temperature range -65° C to 150°C 


Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



SN5412, SN5412 

TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5412 

SN7412 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

VOH High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

16 

16 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN5412 

SN7412 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -12 mA 

- 1.5 

-1.5 

V 

'OH 

Vcc = MIN, V|(_ = 0.8 V, Voh = 5.5 V 


0.25 

mA 

Vcc = MIN, V||_ = 0.7 V, Voh = 5.5 V 

0.25 


VOL 

Vcc = min, V| H = 2 V, Iol = 16 mA 

0.2 0.4 

0.2 0.4 

V 

l| 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

l|H 

V C c = MAX, V| = 2.4 V 

40 

40 

aA 

hL 

Vcc = MAX, V, = 0.4 V 

- 1.6 

-1.6 

mA 

'CCH 

V C c = MAX, V| = 0 

3 6 

3 6 

mA 

'CCL 

V CC = MAX, V| = 4.5 V 

9 16.5 

9 16.5 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Ail typical values are at Vcc = 5 V, Ta = 25 °C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 

A, B or C 

Y 

Rl_ = 4 kli. 

C L = 15 pF 

35 

45 

ns 

*PHL 


R l = 400 Si, 

C L = 15 pF 

8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS12, SN74LS12 

TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS12 

SN74LS12 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

VoH High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS! 

SN54LS12 

SN74LS12 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

V C c = MIN. I| = — 18 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, V|l=MAX, Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

V CC = MIN, V|h = 2V. l 0 L = 4mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|h = 2 V, l 0L = 8mA 


0.35 0.5 

'I 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

'lH 

Vcc = MAX, V | = 2.7 V 

20 

20 

pA 

'IL 

V CC = MAX. V| = 0.4 V 

-0.4 

- 0.4 

mA 

'CCH 

Vcc = MAX, V| = 0 

0.7 1.4 

0.7 1.4 

mA 

'CCL 

Vcc = MAX, V| = 4.5 V 

1 .8 3.3 

1.8 3.3 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

A, B or C 

Y 

R[_ = 2 kn, C[_ = 1 5 pF 

17 

32 

ns 

‘PHL 


15 

28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5413, SN54LS1 3, SN7413, SN74LS13 

DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 

DECEMBER 1983-REVISED MARCH 1988 


3* Operation from Very Slow Edges 

i • Improved Line-Receiving Charac- 
| teristics 

I • High Noise Immunity 
description 

Each circuit functions as a 4-input NAND gate, but 
because of the Schmitt action, it has different input 
threshold levels for positive (Vj+) and for negative 
going (Vj_) signals. 


SN5413, SN54LS1 3 . . . J OR W PACKAGE 
SN7413 . . . N PACKAGE 
SN74LS13 . . . D OR N PACKAGE 
(TOP VIEW) 



These circuits are temperature-compensated and can 
be triggered from the slowest of input ramps and still 
give clean, jitter-free output signals. 

The SN5413 and SN54LS13 are characterized for oper- 
ation over the full military temperature range of -55°C 
to 125°C. The SN7413 and SN74LS13 are character- 
ized for operation from 0°C to 70°C. 

logic symbol^ 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-13. 

Pin numbers shown are for D, J, N, and W packages. 


SN54LS13 . . . FK PACKAGE 
(TOP VIEW) 



> D O >- < 
«- Z 2 £N csi 
O 


NC — No internal connection 

logic diagram (positive logic) 


1 a 111 


-in 121 


1 B 

ic ,4 > 

JT^O— i — 1Y 

ID 151 


2A 191 


A (10! 


2B 

(12) 

2C 

~j\>-^-2Y 

(13) 

on 

✓ 

Y = ABCI 

D 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SIM 541 3, SN54LS 1 3, SN7413, SN74LS13 
DUAL 4-INPUT 

POSITIVE-NAND SCHMITT TRIGGERS 





SN5413, SN7413 
DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


recommended operating conditions 



SN5413 

SN7413 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

- 0.8 

-0.8 


|0L Low-level output current 

16 

16 


T a Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V T+ 

V CC = 5V 

1.5 1.7 2 

V 

v T - 

V CC =5V 

0.6 0.9 1.1 

V 

Hysteresis 
(V T+ -Vy_) 

V CC = 5 V 

0.4 0.8 

V 

V|K 

V C c = MIN, I| = - 12 mA 

- 1.5 

V 

VOH 

V C c = MIN, V | = 0.6 V, l OH = - 0.8 mA 

2.4 3.4 

V 

v OL 

V C c = MIN, V| = 2 V, Iql = 16 mA 

0.2 0.4 

V 

•t+ 

V CC = 5V, V, = V T+ 

-0.65 

mA 

it- 

V CC = 5V, V,=V T _ 

- 0.85 

mA 

h 

V C c = MAX, V, = 5.5 V 

1 

mA 

IlH 

V C C = MAX, V,h = 2.4V 

40 

pA 

l|L 

V CC = MAX, V| L = 0.4V 

-1 -1.6 

mA 

'os § 

V C c = MAX ' 

1 

CO 

1 

CJ1 

tn 

mA 

'CCH 

V C c = MAX 

14 23 

mA 

'CCL 

V C c = MAX 

20 32 

mA 


' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vq C = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Any 

. 

Y 

R[_ = 400n, C L =15pF 

18 

27 

ns 

tPHL 

15 

22 

ns 
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SN54LS13, SN74LS13 
DUAL 4-INPUT 

POSITIVE-NAND SCHMITT TRIGGERS 


recommended operating conditions 



SN54LS13 

SN74LS13 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

- 0.4 

- 0.4 


lOL Low-level output current 

4 

8 


Operating free-air temperature 

-55 125 

0 70 

“c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS13 

SN74LS13 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V T+ 

V CC = 5 V 

1.4 1.6 1.9 

1.4 1.6 1.9 

V 

v T - 

V CC = 5 V 

0.5 0.8 1 

0.5 0.8 1 

V 

Hysteresis 
(Vj+ -Vj_) 

V CC = 5 V 

0.4 0.8 

0.4 0.8 

V 

V|K 

V C C = MIN. 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C C = MIN, V, = 0.5 V, l OH = - 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

V OL 

V C c = MIN, V| = 1.9 V 

Iql ~ 4 mA 

0.25 0.4 

0.25 0.4 

V 

1 OL = 8 m A 


0.35 0.5 

>T+ 

V C C = 5V, v, = v T + 

- 0.14 

- 0.14 

mA 

It- 

V CC = 5V, V, = V T _ 

- 0.18 

- 0.18 

mA 

h 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

1 1 H 

Vcc = MAX, V| H = 2.7 V 

20 

20 

MA 

IlL 

V C C = MAX, V| L = 0.4 V 

-0.4 

-0.4 

mA 

'os§ 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

Vcc = MAX 

2.9 6 

2.9 6 

mA 

'CCL 

V C c = MAX 

4.1 7 

4.1 7 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V , Ta = 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 

Any 

Y 

R|_ = 2kn, C L = 1 5 pF 

15 

22 

ns 

'PHL 

18 

27 

ns 
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SN5413, SN54LS13, SN7413, SN74LS13 

DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


PARAMETER MEASUREMENT INFORMATION 


FROM 

OUTPUT 

UNDER 

TEST 


TEST 

POINT Vcc 


WW W 


c L 

(see Note B) 


INPUT 


OUTPUT 


v l ref(H) 




” V l ref(L) 

I 

K’plh-h 

Vq ref j fcsv 
(See Note C) 


3 V 
0 V 
VOH 
VOL 


LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. All diodes are 1 N3064 or equivalent. 

B. C L includes probe and jig capacitance. 

C. Generator characteristics and reference voltages are: 



| Generator Characteristics | 

Reference Voltages | 


^out 

PRR 

tr 

tf 

Vl ref (H) 

V| ref (L) 

v O ref 

SN547SN74' 

50 n 

1 MHz 

10 ns 

10 ns 

1.7 V 

0.9 V 

1.5 V 

SN54 LS7SN74 LS' 

50 n 

1 MHz 

1 5 ns 

6 ns 

1.6 V 

0.8 V 

1.3 V 


TYPICAL CHARACTERISTICS OF '13 CIRCUITS 


POSITIVE-GOING THRESHOLD VOLTAGE 

vs 

FREE-AIR TEMPERATURE 


> 1.70 
I 

g, 1.69 

1 < 68 

2 1.67 
o 

3 1.66 

£ 1.65 
cn 
c 

0 1.64 
O 

j 1.63 

S 1-62 

Q. 

1 1.61 
+ 

Jr i-6o 


vcc 

= 5 V 


— 
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- 75 -50 - 25 0 25 50 75 100 125 

T/\ — Free-Air Temperature — C 


NEGATIVE-GOING THRESHOLD VOLTAGE 

vs 

> FREE-AIR TEMPERATURE 

I 0.90 
jo 0.89 

> 0.88 

-o 

O 0.87 

5 0.86 

JZ 

ct 0.85 
O 0.84 
.» 0.83 

S’ 0.82 

Z 

| 0.81 
l 

. 0.80 

> -75 -50 -25 0 25 50 75 100 125 

T/\ — Free-Air Temperature — C 



FIGURE 1 


HYSTERESIS 


vs 



-75 -50 - 25 0 25 50 75 100 125 

T/\ — Free-Air Temperature — °C 


FIGURE 2 


FIGURE 3 

Data for temperatures below 0 C and 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN5413 only. 
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SN5413, SN741 3 
DUAL 4-INPUT 

POSITIVE-NAND SCHMITT TRIGGERS 



TYPICAL CHARACTERISTICS OF '13 CIRCUITS 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



720 740 760 780 800 820 840 860 880 
V-|-+ — Vj— — Hysteresis — mV 


FIGURE 4 


THRESHOLD VOLTAGES 
vs 

SUPPLY VOLTAGE 


Ta 

25° C 
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4.5 4.75 5 5.25 5.5 

Vt+ — V-|-_ - Hysteresis - mV 

FIGURE 5 


HYSTERESIS 

vs 

SUPPLY VOLTAGE 


Ta 

25° C 
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4.5 4.75 5 5.25 5.5 

Vcc — Supply Voltage — V 
FIGURE 6 


OUTPUT VOLTAGE 


vs 


INPUT VOLTAGE 


— i — i — 
Vcc = 5 V 

Ta = 25° C 
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^r + 










































k 





f 
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0 0.4 0.8 1.2 1.6 2 

Vqc — Supply Voltage — V 


FIGURE 7 


Data for temperatures below 0° C and 70° C and supply voltages below 4.75 V and above 5.25 V are applicable for SN541 3 only. 
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SN54LS13, SN74LS13 
DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS 


POSITIVE GOING THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


NEGATIVE-GOING THRESHOLD VOLTAGE 


1.70 
^ 1.69 

JT 1.68 

3 

> 1.67 

0 

S T * 66 

■C 

™ 1-65 

? 

5 1-64 

1 163 

o 

“I" 1.62 
+ 

£■ 1.61 
1.60 


Vcc 

— 

= 5 V 































- 

















































-75 - 50 - 25 0 25 50 75 100 125 

TA — Free-Air Temperature — C 
FIGURE 8 



-75 -50 -25 0 25 50 75 100 125 

Ta — Free-Air Temperature — C 
FIGURE 9 



HYSTERESIS 


vs 



-75 -50 -25 0 25 50 75 100 125 


Ta — Free-Air Temperature — °C 
FIGURE 10 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



720 740 760 780 800 820 840 860 880 

Vy+ - Vt_ — Hysteresis - mV 

FIGURE 11 


Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS13 only. 
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SN54LS13, SN74LS13 
DUAL 4-INPUT 

POSITIVE-NAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF 'LS13 CIRCUITS 


THRESHOLD VOLTAGES AND HYSTERESIS 


vs 



4.5 4.75 5 5.25 5.5 

Vcc — Supply Voltage — V 
FIGURE 12 


OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 


— 1 — 1 — 
Vcc = 5 V 
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0 0.4 0.8 1.2 1.6 2 

V| - Input Voltage - V 
FIGURE 13 


Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V 


and above 5.25 V are applicable for SN54LS13 only. 
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SN5413, SN54LS13, SIM7413, SN74LS13 

DUAL 4-INPUT 
POSITIVE-NAND SCHMITT TRIGGERS 






TTL Devices 






TTL Devices 
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2-76 


B • Operation from Very Slow Edges 

R • Improved Line-Receiving Characteris- 
I tics 

V • High Noise Immunity 
description 

Each circuit functions as an inverter, but because of the 
Schmitt action, it has different input threshold levels for 
positive (Vj + ) and for negative going (Vy_) signals. 

These circuits are temperature-compensated and can 
be triggered from the slowest of input ramps and still 
give clean, jitter-free output signals. 

The SN5414 and SN54LS14 are characterized for oper- 
ation over the full military temperature range of -55°C 
to 125°C. The SN7414 and the SN74LS14 are charac- 
terized for operation from 0° C to 70° C. 

logic symbol? 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

logic diagram (positive logic) 



Y = A 


SN5414, SN54LS14, 
SN7414, SN74LS14 
HEX SCHMITT-TRIGGER INVERTERS 

DECEMBER 1983- REVISED MARCH 1988 


SN5414, SN54LS14 . . . J OR W PACKAGE 
SN7414 . . . N PACKAGE 
SN74LS14 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

n 

J 14 

1 vcc 

1 Y C 

2 

13 

P 6A 

2A E 

3 

12 

D 6Y 

2Y C 

4 

1 1 

b 5A 

3A C 

5 

10 

] 5Y 

3Y C 

6 

9 

] 4A 

GND C 

7 

8 

2 4Y 


SN54LS14 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


PRODUCTIQN DATA documents contain information 
current es of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5414, SN54LS14, SN7414, SN74LS14 
HEX SCHMITT-TRIGGER INVERTERS 




SN5414, SN7414 
HEX SCHMITTTRIGGER INVERTERS 


recommended operating conditions 



SN5414 

SN7414 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

-0.8 

-0.8 

M 

Iql Low-level output current 

16 

16 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V T+ 

V CC = 5 V 

1 .5 1 .7 2 

V 

v T - 

V C C =5 V 

0.6 0.9 1.1 

V 

Hysteresis 
(Vy+ - Vj_) 

V CC = 5 V 

0.4 0.8 

V 

V IK 

V C c = MIN, 1 1 = — 1 2 mA 

- 1.5 

V 

v OH 

V C c = MIN, V | = 0.6 V, l 0H = - 0.8 mA 

2.4 3.4 

V 

v OL 

V C C = MIN, V| = 2 V, l 0L = 16mA 

0.2 0.4 

V 

't+ 

V CC = 5 v . v l = V T+ 

-0.43 

mA 

It- 

Vcc =5v . V | = Vt— 

-0.56 

mA 

'1 

V c c = MAX , V| = 5.5 V 

1 

mA 

l|H 

V CC = MAX . V | H = 2.4 V 

40 

MA 

•|L 

Vcc = MAX, V | L = 0 .4 V 

-0.8 -1.2 

mA 

'os§ 

V C c = MAX 

-18 -55 

mA 

'CCH 

V C c = MAX 

22 36 

mA 

'CCL 

V C c = MAX 

39 60 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5V 1 T a = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUTI 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

1PLH 


Y 

R|_ = 400n, C L = 15pF 

15 

22 

ns 

IPHL 


15 

22 

ns 
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TTL Devices 


SN54LS14, SN74LS14 

HEX SCHMITT -TRIGGER INVERTERS 


recommended operating conditions 



SN54LS14 

SN74LS14 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

- 0.4 

- 0.4 


Iql Low-level output current 

4 

8 


T/\ Operating free-air temperature 

-55 125 

0 70 

1 ° C 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS14 

SN74LS14 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V T+ 

Vcc =5 V 

1.4 1 .6 1 .9 

1.4 1 .6 1 .9 

V 

v T — 

V CC = 5V 

o 

U1 

o 

CO 

0.5 0.8 1 

V 

Hysteresis 
(V T+ - V-|-_) 

V CC = 5 V 

0.4 0.8 


V 

V| K 

V C C = MIN, 1 1 = — 18 mA 

- 1.5 

- 1 .5 

V 

v OH 

V C c = MIN, V | = 0.5 V, l 0H = - 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V | = 1 .9 V 

Iql = 4 m A 

0.25 0.4 

0.25 0.4 

V 

Iql =8 rnA 


0.35 0.5 

•t+ 

Vcc = 5 V, V| - v T+ 

-0.14 

-0.14 

mA 

It- 

v cc = 5 V, V| = v T _ 

- 0.18 

-0.18 

mA 

ll 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = MAX, V||_| = 2.7 V 

20 

20 

MA 

l|L 

V C c = MAX, V| L = 0.4 V 

- 0.4 

-0.4 

mA 

'OSS 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

Vcc = MAX 

8.6 16 

8.6 16 

mA 

'CCL 

Vcc = MAX 

12 21 

12 21 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^c = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



R|_ = 2 kn, Cj_=15pF 

15 

22 

ns 

fPHL 



15 

22 

ns 
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Vt+ — Positive-Going Threshold Voltage 


SN5414, SN54LS14, SN7414, SN74LS14 
HEX SCHMITT-TRIGGER INVERTERS 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT V CC 



k'PHL—i 


LOAD CIRCUIT 


\V lre((L) 

7^ 0 V 

.. I 

,L I (•-'PLH-H 

* / V 0H 

\ V 0rB , /uv 

' '■ V 0L 

(See Note C) 

VOLTAGE WAVEFORMS 



NOTES: A. All diodes are 1 N3064 or equivalent. 

B. C[_ includes probe and j ig capacitance. 

C. Generator characteristics and reference voltage are: 


Generator Characteristics 


*-out PRR 


SN547SN74' 


SN54LS7SN74LS' 50 il 1MHz 15 ns 


TYPICAL CHARACTERISTICS OF '14 CIRCUITS 

30ING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE 



POSITIVE-GOING THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

^ , ' 7 °| vci-sv I I I 1 T I 


FREE-AIR TEMPERATURE 

v C c - 5 v [ [ r f 


-75 -50 -25 0 25 50 75 100 125 

Ta — Free-Air Temperature — C 
FIGURE 1 


HYSTERESIS 

vs 

FREE-AIR TEMPERATURE 


-75 -50 -25 0 25 50 75 100 125 

Ta — Free-Air Temperature — C 
FIGURE 2 



750 I 1 1— 

- 75 - 50 - 25 


25 50 75 100 125 


Ta — Free Air Temperature — °C 
FIGURE 3 

Data for temperatures below 0°C and 70° C and supply voltages below 4.75V and above 5.25 V are applicable for SN5414 only. 
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SN5414, SN7414 

HEX SCHMITT-TRIGGER INVERTERS 



TYPICAL CHARACTERISTICS OF '14 CIRCUITS 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



740 760 780 800 820 840 860 880 900 

VT+ - Vj- —Hysteresis - mV 
FIGURE 4 


THRESHOLD VOLTAGES 
vs 

SUPPLY VOLTAGE 


Ta 

= 25° C 
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4.5 4.75 5 5.25 5.5 

Vf+ — Vx- - Hysteresis — mV 

FIGURE 5 


HYSTERESIS 

vs 

SUPPLY VOLTAGE 


ta 

25° C 
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4.5 4.75 5 5.25 5.5 

Vcc — Supply Voltage — V 
FIGURE 6 


OUTPUT VOLTAGE 


vs 

INPUT VOLTAGE 


i i — 

Vcc = 5 V 
Ta = 25° C 











VT- 



v T + 










































k 





r 














































0 0.4 0.8 1.2 1.6 2 

Vcc — Supply Voltage — V 
FIGURE 7 


Data for temperatures below 0°C and 70 J C and supply voltages below 4.75 V and above 5.25 V are applicable for SN5414 only. 
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SN54LS14, SN74LS14 
HEX SCHMITT-TRIGGER INVERTERS 


TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS 


POSITIVE-GOING THRESHOLD VOLTAGE 

1.70 
> 1.69 
*5 1.68 


S 1-66 
j: 

m 165 
c 

S 1.64 

| 1.63 
o 

7 1.62 
£ 1.61 
1.60 

-75 -50 -25 0 25 50 75 100 125 

Ta — Free-Air Temperature — C 
FIGURE 8 


VS 

FREE-AIR TEMPERATURE 


Vcc 

— 

= 5 V 

— 






























- 

— " 
















































NEGATIVE-GOING THRESHOLD VOLTAGE 


vs 



-75 -50 -25 0 25 50 75 100 125 

Ta — Free-Air Temperature — C 
FIGURE 9 



HYSTERESIS 


vs 



-75 -50 -25 0 25 50 75 100 125 


Ta — Free-Air Temperature — C 
FIGURE 10 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



720 740 760 780 800 820 840 860 880 


Vy+ — Vy_ — Hysteresis — mV 
FIGURE 11 


Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS14 only. 
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SN54LS14, SN74LS14 

HEX SCHMITT-TRIGGER INVERTERS 


TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS 



THRESHOLD VOLTAGES AND HYSTERESIS 
vs 

SUPPLY VOLTAGE 

2.0 
1.8 
1.6 

> 1.4 
I 

S’ 1-2 

> 1.0 
2 

| 0.8 
j5 0.6 
0.4 
0.2 
0 

4.5 4.75 5 5.25 5.5 

Vcc — Supply Voltage — V 


Ta = 

25°C 
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FIGURE 12 


OUTPUT VOLTAGE 


vs 



V| — Input Voltage — V 


FIGURE 13 


Data for temperatures below 0 C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS14 only. 
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HEX SCHMITTTRIGGER INVERTERS 






TTL Devices 
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SN54LS15, SN54S15, 
SIM74LS 1 5, SIM74S 1 5 

TRIPLE 3 INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 

APRIL 1 985 — REVISED MARCH 1988 


Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain three independent 3-input 
AND gates with open-collector outputs. The 
open-collector outputs require pull-up resistors 
to perform correctly. They may be connected to 
other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND 
functions. Open-collector devices are often used 
to generate high Voh levels. 

The SN54LS1 5 and SN54S1 5 are characterized 
for operation over the full military temperature 
range of - 55 °C to 1 25 °C. The SN74LS1 5 and 
SN74S15 are characterized for operation from 
0°C to 70°C. 


SN54LS15, SN54S15 . . . J OR W PACKAGE 
SN74LS15, SN74S15 . . . D OR N PACKAGE 
(TOP VIEW) 

ji UiOvcc 

1331c 


iaC 

1BC 
2AC 
2B C 
2CC 
2YC 
GNDC 


12D1Y 
iiH3C 
1033B 
9 3 3A 
833Y 


SN54LS1 5, SN54S15 . . . FK PACKAGE 
(TOP VIEW) 

O 

m < ^ o a 



FUNCTION TABLE (each gate) 


| INPUTS 

OUTPUT 

Y 

A 

B 

c 

H 

H 

H 

H 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 


logic symbol* 



> Q O >- < 
N z Z n n 
O 


NC — No internal connection 


logic diagram (positive logic) 

1 A 
IB 
1C 
2A 
2B 
2C 
3A 
3B 
3C 


Y = A.B.C or 


Y = A + B + C 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily induce testing of all parameters. 
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TTL Devices 


SN54LS15, SN54S15, 

SN74LS15, SN74S15 

TRIPLE 3-INPUT POSITIVE AND GATES WITH OPEN-COLLECTOR OUTPUTS 


schematics (each gate) 


'LS15 





Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 7 V 

Input voltage: 'SI 5 5.5 V 

'LSI 5 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54' - 55°C to 1 25°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS15, SN74LS15 

TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS15 

SN74LS15 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 




t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PLH 

A, B, or C 

Y 

R|_ = 2 kfi, C[_ = 1 5 pF 

20 35 

ns 

tPHL 

17 35 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS! 

SN54LS15 

SN74LS15 

UNIT 

MIN TYP t MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

*OH 

V CC = MIN, V| H = 2 V, Vqh = 5.5 V 

0.1 

0.1 

. mA 

v OL 

V CC =MIN, V|h = 2V, lQL = 4mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, V|h = 2 V, Iql = ® m A 


0.35 0.5 

h 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

•lH 

Vcc = MAX, V| = 2.7 V 

20 

20 

MA 

•iL 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

•CCH 

Vcc = MAX, V ( = 4.5 V 

1.8 3.6 

1.8 3.6 

mA 

•CCL 

V C c = MAX, V| = 0 V 

3.3 6.6 

3.3 6.6 

mA 
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TTL Devices 


SN54S15 SN74S15 

TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54S15 

SN74S15 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

V(3H High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

20 

20 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

o 

O 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = min, l| = - 18 mA 

- 1.2 

V 

'OH 

V CC = MIN, V| H = 2V, V 0h = 5.5V 

0.25 

mA 

v OL 

V C c = MIN, V| H = 2 V, l 0L = 20 mA 

0.5 

V 

'1 

V C C = MAX, V| = 5.5 V 

1 

mA 

'IH 

V C c = MAX, V | = 2.7 V 

50 

M 

' 1 L 

V C c = MAX, V | = 0.5 V 

- 2 

mA 

'CCH 

V C c = MAX, V| = 4.5 V 

10.5 19.5 

mA 

'CCL 

V CC = max, V|=0V 

24 42 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqc = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, T/\ = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 



R l = 280 n, 

C L = 15 pF 

5.5 

8.5 

ns 

tPHL 

A, B, or C 

Y 

6 

9 

ns 

'PLH 

R(_ = 280 n. 

C L = 50 pF 

8.5 

ns 

l PHL 



8 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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I * Functionally and Mechanically Identical to 
'LSI 3, 'LSI 4, and 'LSI 32, Respectively 

• Improved Line-Receiving Characteristics 

o P-N-P Inputs Reduce System Loading 

® Excellent Noise Immunity with Typical 
Hysteresis of 0.8 V 

description 

Each circuit functions as a NAND gate or 
inverter, but because of the Schmitt action, it 
has different input threshold levels for positive- 
going (Vj + ) and for negative-going (Vj_) 
signals. The hysteresis or backlash, which is the 
difference between the two threshold levels 
(Vj+ - Vj_), is typically 800 millivolts. 

These circuits are temperature-compensated and 
can be triggered from the slowest of input ramps 
and still give clean, jitter-free output signals. 

logic symbols* 


SN74LS19A 



SN74LS19A, SN74LS24A 
SCHMITT TRIGGER POSITIVE-NAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 

JANUARY 1981 - REVISED MARCH 1988 

SN74LS19A . . . D. J. OR N PACKAGE 
(TOP VIEW) 


1AC 

71 

J 14 

n v cc 

1Y T 

2 

13 

] 6A 

2A T 

3 

12 

]6Y 

2Y[- 

4 

11 

35A 

3A(" 

5 

10 

15Y 

3Y(" 

6 

9 

U4A 

GNDE 

7 

8 

]4Y 


SN74LS24A . . . D, J, OR N PACKAGE 
(TOP VIEW) 


1A C 

TT 

J 14 

Dvcc 

1BC 

2 

13 

]4B 

1YC 

3 

12 

]4A 

2A C 

4 

11 

D 4Y 

2B L 

5 

10 

J 3B 

2Y L 

6 

9 

J 3A 

gndL 

7 

8 

J 3Y 


logic diagrams (positive logic) 


SN74LS19A 



SN74LS24A SN74LS24A 



* These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN74LS19A, SN74LS24A 
SCHMITT-TRIGGER POSITIVE-NAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 


schematic (each gate) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 

5 5.25 

V 

High-level output current, Iqh 

-400 

f*A 

Low-level output current, Iql 

8 

mA 

Operating free-air temperature, T a 

| 0 

70 

°C 
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SN74LS19A, SN74LS24A 
SCHMITT TRIGGER POSITI VE-IMAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONSt 

MIN TYPt MAX 

UNIT 

V T + 

Vcc = 5 V 

1.G5 1.9 2.15 

V 

v T - 

V CC = 5 V 

0.75 1.0 1.25 

V 

Hysteresis 

l v T+ - V T _) 

V CC = 5 V 

0.4 0.9 

V 

V|K 

V C c = MIN. I| = -18 mA 

- 1.5 

V 

v OH 

V CC = MIN, V| = V T _ min l 0 H = -0.4 mA 

2.7 3.4 

V 

v OL 

V CC = MIN, V| = V T + max 

Iql = 4 mA 

0.25 0.4 

V 

Iql = 8 mA 

0.35 0.5 

'T + 

Vcc = 5 V, V| = V T + 

-2 -20 

„A 

It- 

V CC = 5 V, V| = V T _ 

-5 -30 

#<A 

ll 

Vcc = M AX . V| = 7 V 

0.1 


l|H 

Vcc = MAX, V| = 2.7 V 

20 

A A 

IlL 

V C c = MAX, V| = 0.4 V 

-50 

n A 

'os § 

V CC = MAX, V| = Vq = 0 V 

-20 -100 


'CCH 

Vcc = MAX, V| = 0 V 

'LSI 9A 

9.9 18 

mA 

'LS24A 

6.6 12 

'CCL 

Vcc = MAX, V, - 4.5 V 

'LSI 9A 

17 30 

mA 

'LS24A 

1 1 20 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1 All typical values are at Vcc = 5 V, = 25 °C. 

5 Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Tft = 25 °C (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

SN74LS19A 

SN74LS24A 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

tPLH 

Any 

Y 

R L = 2 kll. Cl = 15 pF 

13 20 

13 20 

ns 

tPHL 

Any 

Y 

18 30 

25 40 

ns 


tPLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
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SN74LS19A, SN74LS24A 
SCHMITT-TR1GGER POSITIVENAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT V cc 


FROM 

OUTPUT 

J 

k 

(See Note A) 

UNDER ' 

TEST 

’ 1^ w W 1 W 1 

" Cj_ (See Note B) 

_ 

L 

J 


LOAD CIRCUIT 


1.9 V 

0 V 



(See Note C) 


tpHL — 


I 


X 



VOLTAGE WAVEFORMS 


NOTES: 


2 


A. All diodes are IN3064 or equivalent. 

B. C|_ includes probe and circuit capacitance. 

C. The generator characteristics are: PRR = 1 MHz, t r = 15 ns, tp 

FIGURE 1 


6 ns, Z 0 


50 tt. 
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Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain two independent 4-input NAND 
gates. 

The SN5420, SN54LS20, and SN54S20 are 
characterized for operation over the full military range 
of - 55°C to 1 25 °C. The SN7420, SN74LS20, and 
SN74S20 are characterized for opertion from 0 °C to 
70°C. 


FUNCTION TABLE leach gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol^ 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN5420, SN54LS20, SN54S20, 
SN7420, SN74LS20, SN74S20 
DUAL 4-INPUT POSITIVE-NAND GATES 

DECEMBER 1983-REVISED MARCH 1988 


SN5420 . . . J PACKAGE 
SN54LS20, SN54S20 . . . J OR W PACKAGE 
SN7420 . . . N PACKAGE 
SN74LS20, SN74S20 . . . D OR N PACKAGE 
(TOP VIEW) 



SN5420 . . . W PACKAGE 
(TOP VIEW) 


1 A 
1 Y 
NC 
VCC 
NC 
2A 
2B 




SN54LS20, SN54S20 . . . FK PACKAGE 
(TOP VIEW) 


O 

m < U UQ 
T- Z > cvj 



Q O >- < 
Z Z CM CM 
O 


2C 

NC 

NC 

NC 

2B 


NC - No internal connection 


logic diagram 



1 Y 


2Y 


positive logic Y = A B C D or Y = A + B + C + D 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily inclutfe testing of all parameters. 
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SN5420, SN54LS20, SN54S20, 
SN7420, SN74LS20, SN74S20 
DUAL 4 INPUT POSITIVENAND GATES 



Instruments 
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SN542Q, SN7420 
DUAL 4-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN5420 

SN7420 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V CC Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

-0.4 

-0.4 

mA 

Iol Low-level output current 

16 

16 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^q = 5 V, * 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc * 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Any 

Y 

R L = 400 f2, C L = 15 pF 

12 22 

ns 

tpHL 

8 15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN5420 

SN7420 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

Vcc = MIN. 1 1 = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

Vqc ~ MIN, V)l = 0.8 V, Iqh 3 ~ 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

Vcc = MIN, V m = 2V, l 0 L = 16mA 

0.2 0.4 

0.2 0.4 

V 

'1 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

•lH 

V C c = MAX, V| = 2.4 V 

40 

40 

MA 

•lL 

Vcc = MAX, V| = 0.4 V 

- 1.6 

- 1.6 

mA 

■os§ 

Vcc = max 

- 20 - 55 

-18 -55 

mA 

•CCH 

V C c = MAX, V| = 0 V 

2 4 

2 4 

mA 

•CCL 

V CC = max, V| = 4.5 V 

6 11 

6 11 

mA 
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SN54LS2Q, SN74LS20 

DUAL 4-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN54LS20 

SN74LS20 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

i 

H 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 0.4 

-0.4 


lOL Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS20 

SN74LS20 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|« 

Vcc = MIN, l| = -18m A 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| L = MAX. Iqh = — 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = MIN, V|(-| = 2V, Iql = ^ 

0.25 0.4 

0.4 

V 

V CC = MIN, v IH = 2V, Iql = 8 mA 


0.25 0.5 

l| 

VCC = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

VCC = MAX, V| = 2.7 V 

20 

20 

MA 

Ml 

V C C = max, V | = 0.4 V 

-0.4 

-0.4 

m A 

'os§ 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

Vcc = MAX, V| = 0V 

0.4 0.8 

0.4 0.8 

mA 

'ccl 

V C c = MAX, V | = 4.5 V 

1.2 2.2 

1.2 2.2 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Any 


R L = 2kn, C L =15pF 

9 

15 

ns 

tPHL 


10 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SIU54S20, SN74S20 
DUAL 4-INPUT POSITIVE-NAMD GATES 


recommended operating conditions 



SN54S20 

SN74S20 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

B 

1 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

Vjl Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 

- 1 

mA 

lOL Low-level output current 

20 

20 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S20 

SN74S20 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = —18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = MIN, V| l = 0.8 V, Iqh = ~ 1 m A 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V|H = 2 V, loc = 20 mA 

0.5 

0.5 

V 

'1 

V C c = MAX, V, = 5.5 V 

1 

1 

mA 

l|H 

V CC = MAX, V| = 2.7 V 

50 

50 

MA 

'IL 

V CC = MAX, V | = 0 .5 V 

-2 

-2 

mA 

! os§ 

V C c = MAX 

-40 -100 

-40 -100 

mA 

'CCH 

Vcc = MAX, V| = 0 V 

5 8 

5 8 

mA 

'CCL 

Vcc = MAX, V| = 4.5 V 

10 18 

10 18 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V,T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta = 25°C (see note 2} 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



R(_ ” 280 Si, 

C L = 15 pF 

3 

4.5 

ns 

fPHL 

A, B, C or D 

Y 

3 

5 

ns 

tPLH 

R l = 280 n, 

C L = 50 pF 

4.5 

ns 

«PHL 



5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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■ • Package Options Include Plastic "Small 
i Outline" Packages, Ceramic Chip Carriers 
B and Flat Packages, and Plastic and Ceramic 
B DIPs 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
AND gates. 

The SN54LS21 is characterized for operation 
over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74LS21 is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A B C D 

Y 

H H H H 

H 

L X X X 

L 

X L X X 

L 

X X L X 

L 

X X X L 

L 


logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN54LS21, SN74LS21 
DUAL 4 INPUT POSITIVE-AND GATES 

APRIL 1985 - REVISED MARCH 1988 


SN54LS21 . . . J OR W PACKAGE 
SN74LS21 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

n 

Jm 1 

3 V C C 

IB C 

2 

13 

1 2D 

NC C 

3 

12 

P 2C 

ic d 

4 

1 1 

□ NC 

ID C 

5 

10 

1 2B 

IV C 

6 

9 

5 2A 

GND C 

7 

8 

u 2Y 


SN54LS21 . . . FK PACKAGE 
(TOP VIEW) 



NIC — No internal connection 


logic diagram 



(positive logic) Y = A-B«C-D orY = A + B + C + D 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS21, SN74LS21 

DUAL 4 INPUT POSITIVE-AND GATES 


schematics (each gate) 


ft S 1 0 kft 


OUTPUT 

Y 


Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminals. 
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SFJ54LS21, SW74LS21 
DUAL 4-INPUT POSITIVEAND GATES 


recommended operating conditions 



SN54LS21 

SN74LS21 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 


lOL Low-level output current 

4 

8 

mA 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS21 

SN74LS21 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN. V|h = 2V, Iqh = -0.4 mA 

2.5 3.4 

2.7 3.4 

V 

V 0L 

VCC = MIN, V, L = MAX, 1 q = 4 m A 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN. V| L = MAX. lQL = 8mA 


0.35 0.5 

'1 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C C = MAX, V| = 2.7 V 

20 

20 

PA 

IlL 

V CC = MAX. V|=0.4V 

- 0.4 

- 0.4 

mA 

<OS§ 

V C C = MAX 

-20 -100 

-20 -100 

mA 

'CCH 

V C c = max, V | = 4.5 V 

1.2 2.4 

1.2 2.4 

mA 

'CCL 

Vcc = MAX - V| = 0 V 

2.2 4.4 

2.2 4.4 

mA 


I For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, T ^ = 25°C 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Any 


Rl = 2 kn, C[_ - 15 pF 

8 

15 

ns 

‘PHL 


10 

20 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5422, SN54LS22, SN54S22, 
SN7422, SN74LS22, SN74S22 
DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983 - REVISED MARCH 1988 


Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain two independent 4-input 
NAND gates. The open-collector outputs require 
pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AI\ID functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN5422, SN54LS22 and SN54S22 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7422, SN74LS22, and SIM74S22 are 
characterized for operation from 0°C to 70°C. 

function table (each gate) 


INPUTS 

OUTPUT 

A B C D 

Y 

X 

X 

X 

X 

L 

L X X X 

H 

X L X X 

H 

X X L X 

H 

X X X L 

H 


SN5422, SN54LS22, SN54S22 . . . J OR W PACKAGE 
SN7422 . . . N PACKAGE 
SN74LS22. SN74S22 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

71 

J 14 

IB C 

2 

13 

NC C 

3 

12 

ICC 

4 

1 1 

ID C 

5 

10 

1 Y C 

6 

9 

GND C 

7 

8 


SN54LS22, SN54S22 . . . 

(TOP VIEW) 


FK PACKAGE 


ca < o uq 

»- 1- 2 > CM 


32 1 20 19 


NC ] 4 

18 C 2C 

NC ] 5 

17 C NC 

1C ] 6 

16[ NC 

NC ] 7 

15[ NC 

ID ] 8 

14 [ 2B 


9 10 11 12 13 

>- Q <_> V < 
•- 2 2 cm cm 
O 


NC No internal connection 


logic diagram 


logic symbol* 
... (D 



positive logic 


Y - A-B-C-D orY-A + B + C + D 


* This symbol is in accordance with ANSI/IEEE Std 91 -1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5422, SN54LS22, SN54S22, 

SN7422, SN74LS22, SN74S22 

DUAL 4 INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


schematics (each gate) 


22 



2 


'LS22 



'S22 



Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (See Note 1) 7 V 

Input voltage: '22, 'S22 5.5 V 

'LS22 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0° C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SIM5422, SN7422 

DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5422 

SN7422 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

16 

16 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN5422 

SN7422 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V| K 

Vcc = MIN, l| = -12 mA 

-1.5 

-1.5 

V 

'OH 

V C c = MIN. V| L = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

V C c = M 'N, V| L = 0.7 V, V 0H = 5.5 V 

0.25 


v OL 

Vcc = MIN, V||_( =2 V, loi_ = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'I 

V cc = MAX, V| = 5.5 V 

1 

1 


l|H 

V C c = MAX, V, = 2.4 V 

40 

40 


'IL 

Vcc = MAX, V, = 0.4 V 

- 1.6 

-1.6 

mA 

'CCH 

V cc = MAX, V| = 0 

2 4 

2 4 

—1 

'CCL 

V C c = MAX. V| = 4.5 V 

6 1 1 

6 1 1 

mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
^ All typical values are at Vcc = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Any 

Y 

R l = 4 k Si, 

Cl = 1 5 pF 

35 

45 

ns 

*PHL 


R|_ = 400 Si, 

Cl = 1 5 pF 

8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS22, SN74LS22 

DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS22 

SN74LS22 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

SN54LS22 

SN74 LS22 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | K 

V C c = MIN, l| = - 18 mA 

- 1.5 

- 1.5 

V 

'OH 

V C c = MIN, V|l=MAX, Vqh = 5.5 V 

0.1 

0.1 

mA 

v OL 

V C c = min, v IH“ 2v - 'ol = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|h = 2 V, l 0L = 8 mA 


0.35 0.5 

'1 

V C c = MAX, V| “ 7 V 

0.1 

0.1 

mA 

' 1 H 

V C C = MAX, V| = 2.7 V 

20 

20 

PA 

' 1 L 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

'CCH 

v C c = max, v i = 0 

0.4 0.8 

0.4 0.8 

mA 

'CCL 

V C c = MAX, V| = 4.5 V 

1.2 2.2 

1.2 2.2 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Any 

Y 

Rl = 2 kn, C[_=15pF 

17 32 

ns 

IPHL 

15 28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S22, SIM74S22 

DUAL 4-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54S22 

SN74S22 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.75 5 5.25 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

VoH High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

20 

20 

mA 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S22 

SN74S22 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = - 18 mA 

-1.2 

- 1.2 

V 

'OH 

V C c = MIN, V|L = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

V C c = MIN, V| L = 0.7 V, Voh = 5.5 V 

0.25 


v OL 

Vcc = MIN, V| H = 2 V, Iql = 20 mA 

0.5 

0.5 

V 

'l 

V C c = MAX, v l = 5.5 V 

1 

1 


'IH 

V C c = MAX, v l = 2.7 V 

50 

50 

F A 

'IL 

V C c = MAX, v l = O- 5 V 

-2 

-2 


'CCH 

V C C = MAX - V| = 0 

3 6.6 


mA 

'CCL 

V C c = MAX, V, = 4.5 V 

10 18 

10 18 

mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
*AII typical values are at Vcc = 5 V, = 25 °C. 


switching characteristics, Vcc = 5 V, Ta = 25 C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUTI 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

'PLH 



R l - 280 a. 

C L 15 pF 

2 

5 

}.5 

ns 

>PHL 

Any 


2 

4.5 

7 

ns 

<PLH 


R l . 280 a. 

C L 50 pF 

7.5 

ns 

>PHL 



7 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5423, SN5425, SN7423, SN7425 
DUAL 4-INPUT NOR GATES WITH STROBE 

DECEMBER 1983-REVISED MARCH 1988 


• Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 

• Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain dual 4-input positive NOR gates 
with strobe. They perform the Boolean function: 

Y = G(A + B + C + D) 

(with IX and IX of '23 left open). 

The SN5423 and the SN5425 are characterized for 
operation over the full military temperature range of 
- 55 °C to 1 25°C. The SN7423 and the SN7425 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS 

A B C D G 

OUTPUT 

Y 

H X X X H 

L 

X H X X H 

L 

X X H X H 

L 

X X X H H 

L 

L L L L X 

H 

X X X X L 

H 


Expander inputs are open. 

H = high level, L = low level, X = irrelevant 


logic symbols* 


SN5423 . . . J OR W PACKAGE 
SN7423 . . .N PACKAGE 
(TOP VIEW) 


ixC 

7T 

Jl6 

D v cc 

1AC 

2 

15 

:ix 

IB C 

3 

14 

J 2D 

ig: 

4 

13 

U2C 

ICC 

5 

12 

]2G 

ID c 

6 

11 

"2 2B 

IV c 

7 

10 

H 2A 

GNDC 

8 

9 

3 2Y 


SN5425 ...JORW PACKAGE 
SN7425 . . . N PACKAGE 
(TOP VIEW) 


1 A C 

1 

UT 

3VCC 

1BC 

2 

13 

3 2D 

IG L 

3 

12 

3 2C 

ICC 

4 

1 1 

3 2G 

1DC 

5 

10 

] 2B 

1Y[j 

6 

9 

3 2A 

GND C 

7 

8 

3 2Y 


logic diagram 


OUTPUT 

Y 


XX 

GATE 1 OF 
SN5423/SN7423 
ONLY 



SN5423/SN7423 SN5425/SN7425 



^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers are for J, N, or W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas yp 
Instruments 



2-111 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


TTL Devices 








TTL Devices 


SN5423, SN5425, SN7423, SNSN7425 
DUAL 4-INPUT NOR GATES WITH STROBE 


schematic (each gate) 


2 


“ 2 



NOTES: A. Component values shown are nominal. 

B. Both expander inputs are used simultaneously for expanding. 

C. If expander is not used leave X and X open. 

D. A total of four expander gates can be connected to the expander inputs. 
~ V CC bus 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc (see Note 1 ) 7 V 

Input voltage (see Note 1 ) 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN5423, SN5425 Circuits - 55°C to 125°C 

SN7423.SN7425 Circuits 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTES: 1. Voltage values, except Interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 


recommended operating conditions 





‘23, '25 

UNIT 




MIN NOM 

MAX 

v cc 

Supply voltage 

54 Family 

KE9K3 


V 

74 Family 

mo 

H9 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

■oh 

High-level output current 


-0.8 

mm 

'OL 

Low-level output current 


16 

mA 

74 Family 

16 

t a 

Operating free-air temperature range 

54 Family 

- 55 

125 

n 

74 Family 

0 

70 



The '23 is designed for use with up to four ‘60 expanders. 
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SN 5423, SN5425, SN7423, SN7425 
DUAL 4-INPUT NOR GATES WITH STROBE 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

MIN TYPt MAX 


V| 

V cc » MIN, l| = - 12mA 

- 1.5 

V 

v OH 

V C c = MIN, V il = 0.8V, l OH = - 0.8 mA 

2.4 3.4 

V 

v OL 

V CC = MIN, Vjh = 2V, 1 q [_ = 16 m A 

0.2 0.4 

V 

'I 

V C C = MAX, V | = 5.5 V 

1 


1 1 H 


V CC = MAX, V| = 2.4 V 

40 

pA 

strobe inputs 

160 

'IL 

data inputs 

VcC = MA X, V | = 0.4 V 

- 1.6 

mA 

strobe inputs 

- 6.4 

l OS§ 

Vcc = MAX 

54 Family 

- 20 - 55 

mA 

74 Family 

-18 -55 

'CCH 

V C c = MAX, All inputs at 0 V 

CD 

CO 

MSM\ 

'CCL 

V CC = MAX, All inputs at 5 V 

10 19 

■SOI 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. Expander inputs X and X are open. 
t All typical values are at Vqc = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time. 



electrical characteristics (SN5423 circuits) using expander inputs, Vcc = 4.5 V, Ta = — 55°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 


lx 

Expander current 

Vxx = 0.4 V, 

lOL = '6 mA 


- 3.5 

mA 

v BE(Q) 

Base-Emitter voltage of output 

transistor (Q) 

IqL = 16 mA, 

lx + lx = 0.41 mA, 

R XX = 0 

1.1 

V 

VOH 

High-level output voltage 

Iqh = “ 0.4 mA, 

lx = 0.15 mA, 


2.4 

3.4 


V 

v OL 

Low-level output voltage 

Iql = 16 mA, 

lx + lx - 0.3 m A, 

Rxx = 114n 


0.2 

0.4 

V 


electrical characteristics (SIM7423 circuits) using expander inputs, Vcc = 4.75 V, Ta = 0°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPt 

MAX 

UNIT 

ix 

Expander current 

Vxx “ 0.4 V, 

lOL =16 mA 


- 3.8 

mA 

VbE(Q) 

Base-Emitter voltage of output 

transistor (Q) 

Iql = 1 6 mA, 

'X + lx = 0-62 mA, 

R xx = 0 

1 

V 

VOH 

High-level output voltage 

Iqh = ~ 0.4 mA, 

l x = 0.27 mA, 

lx = - 0.27 mA 

2.4 

3.4 


V 

v OL 

Low-level output voltage 

Iql = 1 0 mA, 

lx + 1 X ~ 0.43 mA, 

Rxx = 130 n 


0.2 

0.4 

V 


t All typical values are at Vqq * 5 V, = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C, N = 10, (see note 3) 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

1PLH 

R L = 400 n. 

C L = 15 pF 

13 

22 

ns 

'PHL 

r l = 400 n. 

C L = 15 pF 

8 

15 

ns 


NOTE 3: Switching characteristics of the SN5423 and SN7424 are tested with the expander pins open. 
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SN5426, SN54LS26, SN7426, SN74LS26 
QUADRUPLE 2-INPUT 
HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES 

DECEMBER 1983-REVISED MARCH 1988 


• For Driving Low-Threshold-Voltage 
MOS Inputs 


description 

These 2-input open-collector NAND gates feature 
high-output voltage ratings for interfacing with low- 
threshold-voltage MOS logic circuits or other 12-volt 
systems. Although the output is rated to withstand 15 
volts, the V(x terminal is connected to the standard 
5-volt source. 

The SN5426 and SN54LS26 are characterized for op- 
eration over the full military temperature range of 
— 55 °C to 125 °C. The SN7426 and SN74LS26 are 
characterized for operation from 0°C to 70 °C. 

logic diagram 

1 A 

IB 
2A 
2B 
3A 

3B 
4A 
4B 



SN5426 . . . J PACKAGE 
SN54LS26 . . . J OR W PACKAGE 
SN7426 . . . N PACKAGE 
SN74LS26 . . . D OR N PACKAGE 
(TOP VIEW) 


1AC 

rr 

J 14 

3 Vcc 

1BC 

2 

13 

□ 4B 

1Yl= 

3 

12 

3 4A 

2AC 

4 

1 1 

3 4Y 

2B C 

5 

10 

13B 

2YC 

6 

9 

n 3 a 

GNDC 

7 

8 

3 3Y 


SN54LS26 . . . FK PACKAGE 
(TOP VIEW) 



>- O O > < 
cn 2 2 M co 
O 


NC - No internal connection 


positive logic 


V = AB 


logic symbol t 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN 5426, SN54LS26, SNSN7426, SN74LS26 
QUADRUPLE 2-INPUT 

HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES 





SN54LS26, SN74LS26 
QUADRUPLE 2-INPUT 
HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES 


recommended operating conditions 



SN54LS26 

SN74LS26 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.75 5 5.25 

V 

V | j_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

v OH High-level output voltage 

15 

15 

V 

lOL Low-level output current 

4 

8 

■ 

T/\ Operating free-air temperature 

-55 125 

o 

r-. 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V qq = 5 V, T ^ = 25°C. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

IPLH 

A or B 

Y 

R|_ = 2kn, C[_ = 15pF 

17 32 

ns 

1PH L 

<J1 

M 

00 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS 1 

SN54LS26 

SN74LS26 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|« 

Vcc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

■01 

'oh 

V C c=MIN, V| |_ = MAX, V 0 H = 12V 

50 

50 

■ssi 

V C c=MIN, V|L=MAX, Vqh = 1 5 V 

1 

1 

— 

v OL 

V C c = MIN, V|h = 2V, loL = 4mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|(-| = 2 V, l 0 L = 8mA 


0.35 0.5 

'I 

V CC = MAX, V| = 7 V 

0.1 

0.1 


1 IH 

V CC = MAX, V| H = 2.7 V 

20 

20 

B 

l(L 

v cc = MAX, V|l = 0.4V 

-0.4 

-0.4 

B 

'cch 

V C c = MAX, V| = 0 

0.8 1.6 

0.8 1 .6 


'CCL 

V CC = MAX, V | = 4.5 V 

2.4 4.4 

2.4 4.4 
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SN5426, SN7426 
QUADRUPLE 2-INPUT 

HIGH-VOLTAGE INTERFACE POSITIVE-NAND GATES 


recommended operating conditions 



SN5426 

SN7426 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

15 

15 

V 

lOL Low-level output current 

16 

16 

mom 

T/\ Operating free-air temperature 

-55 125 

0 70 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN5426 

SN7426 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|« 

Vcc = MIN. I| = - 12 mA 

-1.5 

-1.5 

V 

'oh 

V C C = min, V (l = 0.8 V, V 0 H = *2 V 


50 

fA 

V C C = MIN, V| L = 0.7 V, V 0 H = 12 V 

50 


V C C = MIN, V| L = 0.8 V, V 0H = 15 V 


1 

mA 

V C c = MIN, V| L = 0.7 V, V 0H = 15 V 

1 


V 0L 

V C c = MIN, V| H = 2 V, Iol = 16 mA 

0.4 

0.4 

V 

'I 

V C c = MAX, V, = 5.5 V 

1 

1 

■sn 

IlH 

VCC = MAX, V, = 2.4 V 

40 

40 

■ESI 

IlL 

V CC = MAX, V| = 0.4 V 

- 1.6 

-1.6 


'CCH 

V CC = MAX. V| = 0 

4 8 

4 8 

■ 

'CCL 

VcC = MAX . V, = 4.5 V 

12 22 

12 22 

IBESB 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vcc = 5 V, T/\ = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

A or B 

Y 

R l = 1 kU, C L = 15 pF 

16 

24 

ns 

<PHL 

11 

17 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5427, SN54LS27, SN7427, SN74LS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


[ • Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 
description 

These devices contain three independent 3-input NOR 
gates. 

The SN5427 and SN54LS27 are characterized for op- 
eration over the full military temperature range of 
— 55 °C to 125 °C. The SN7427 and SN74LS27 are 
characterized for operation from 0°C to 70 °C. 


DECEMBER 1983-REVISED MARCH 1988 


SN5427. SN54LS27 . . . J OR W PACKAGE 
SN7427 . . . N PACKAGE 
SN74LS27 . . . D OR N PACKAGE 
(TOP VIEW) 


iacTI 

-J 14 3 Vcc 

IB C2 

133 ic 

2A C 3 

123 1 Y 

2B C4 

1 1 3 3C 

2CC5 

103 3B 

2YCe 

9 3 3A 

GND £ 7 

8 3 3Y 

SN54LS27 . . 

. FK PACKAGE 


(TOP VIEW) 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H X X 

L 

X H X 

L 

X X H 

L 

L L L 

H 


logic symbol* 




f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 61 7-1 2. positive logic 

Pin numbers shown are for D, J, N, and W packages. _ _ _ 

Y = A + B + CorY = A • B • C 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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schematics (each gate) 


'27 


V CC 
0 £2 




Supply voltage, Vqc (see Note 1) ... 

Input voltage: '27 

'LS27 

Operating free-air temperature: SN54' 
SN74' 

Storage temperature range 


7 V 

5.5 V 

7 V 

— 55°C to 1 25° C 
. . . 0°C to 70° C 
— 65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 










SN5427, SN7427 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


recommended operating conditions 



SN5427 

SN7427 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcq Supply voltage 

H 

1 

4.75 5 5.25 

V 

V j p| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.8 

-0.8 

mA 

Iql Low-level output current 

16 

16 

mA 

T^ Operating free-air temperature 

-55 125 

0 70 

0 

O 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
4 All typical values are at = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 


l PLH 

A, B or C 

Y 

R L = 400n, C[_ = 1 5 pF 

10 15 

ns 

7 11 

ns 

*PHL 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN5427 

SN7427 

UNIT 

MIN TYP t MAX 

MIN TYPt MAX 

V|K 

V cc = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| L - 0.8 V, loH = -0-8mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V CC = MIN, V| H = 2 V, l 0L = 16mA 

0.2 0.4 

0.2 0.4 

V 

'I 

V CC = MAX, V| = 5.5 V 

1 

1 

mA 

l|H 

VcC = MAX, V| = 2.4 V 

40 

40 

MA 

IlL 

V CC = max, Vj = 0.4 V 

- 1.6 

- 1.6 

mA 

'os§ 

v cc = MAX 

- 20 - 55 

-18 -55 

mA 

'CCH 

Vcc = MAX, V| = 0 V 

10 16 

10 16 

mA 

'CCL 

Vcc = MAX, See Note 2 

16 26 

16 26 

mA 
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SN54LS27, SN74LS27 

TRIPLE 3-INPUT POSITIVE-NOR GATES 


recommended operating conditions 



SN54LS27 

SN74LS27 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|(_( High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

- 0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

- 55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS27 

SN74LS27 

UNIT 

MIN TYP f MAX 

MIN TYP* MAX 

V|K 

V cc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| L = MAX, I oh = - 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V 1 1_| = 2 V, l 0L = 4mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, V, H = 2 V, l OL = 8mA 


0.35 0.5 

l| 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V CC = MAX, V| = 2.7 V 

20 

20 

MA 

'IL 

V CC = MAX, V | = 0.4 V 

- 0.4 

- 0.4 

mA 

'os§ 

V C c = MAX 

-20 -100 

- 20 - 1 00 

mA 

'CCH 

V C c = MAX, V|=0V 


2 4 

mA 

'CCL 

V CC = MAX, See Note 2 

3.4 6.8 

3.4 6.8 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND, 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUTI 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

‘PLH 

A, B or C 


R(_ = 2 kn, C L = 15pF 

10 

15 

ns 

‘PHI 


10 

15 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SIM5428, SN54LS28, SN7428, SN74LS28 
QUADRUPLE 2 INPUT POSITIVE NOR BUFFERS 



Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain four independent 2-input NOR 
buffer gates. 


DECEMBER 1983-REVISED MARCH 1988 

SN5428, SN54LS28 . . . J OR W PACKAGE 
SN7428 . . . N PACKAGE 
SN74LS28 . . . D OR N PACKAGE 
(TOP VIEW) 


iyC 

n 

J 14 

3 V C C 

1 A C 

2 

13 

3 4Y 

IB C 

3 

12 

D 4B 

2Y C 

4 

11 

3 4A 

2A C 

5 

10 

] 3Y 

2B C 

6 

9 

3 3B 

GND C 

7 

8 

3 3A 


The SN5428, and SN54LS28 are characterized for 
operation over the full military temperature range of 
- 55°C to 125°C. The SN7428, and SN74LS28 are 
characterized for operation from 0°C to 70°C. 


function table (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


positive logic 


SN54LS28 . . . FK PACKAGE 
(TOP VIEW) 



m q o < o 
CM H 2 ro 

o 


Y = A + BorY = A B 


NC - No internal connection 


logic symbol* lo 9 ic diagram 



* This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN 5428, SN54LS28, SN7428, SN74LS28 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 
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SN5428, SN7428 
QUADRUPLE 2-INPUT POSITIVENOR BUFFERS 


recommended operating conditions 



SN5428 

SN7428 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2.4 

- 2.4 

mA 

Iql Low-level output current 

48 

48 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = MIN. I| = — 12mA 

- 1.5 

V 

v OH 

V C c = MIN, V||_ = 0.8 V, I0H = - 2.4 mA 

2.4 3.4 

V 

v OL 

V C c = MIN, V| H = 2V, loL = 48mA 

0.2 0.4 

V 

l| 

Vcc “MAX, V| = 5.5 V 

1 

mA 

IlH 

V C c = MAX, V| = 2.4 V 

40 

MA 

'IL 

V C c = MAX, V, = 0.4 V 

-1.6 

mA 

ios§ 

V C c = max 

-70 -180 

mA 

'CCH 

V C c = MAX, V| = 0V 

12 21 

mA 

'CCL 

Vcc = MAX, See Note 2 

33 57 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at VcC = 5 V, Ta - 25°C. 

§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



R L = 133 n. 

C|_ = 50 pF 

6 

9 

ns 

tPHL 



8 

12 

ns 

*PLH 



R L = 133 n, 

CL = 150 pF 

10 

15 

ns 

tPHL 



12 

18 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS28, SN74LS28 

QUADRUPLE 2 INPUT POSITIVE NOR BUFFERS 


recommended operating conditions 



SN54LS28 

SN74LS2B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 _) High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1.2 

- 1.2 

mA 

lOL Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

o 

O 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS28 

SN74LS28 

UNIT 

MIN TYPf MAX 

MIN TYP f MAX 

V|K 

Vcc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V|l = MAX, l 0 H = -1.2mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C C = MIN, V| H = 2 V, l 0 L = 12mA 

0.25 0.4 

0.24 0.4 

V 

V C c = MIN, V m = 2V, Iol = 24 mA 


0.35 0.5 

'l 

V CC = MAX, V| = 7 V 

0.1 

0.1 


'IH 

Vcc = MAX, V | = 2.7 V 

20 

20 

M A 

'IL 

Vcc = MAX - V| = 0.4 V 

-0.4 

- 0.4 

mA 

'os§ 

Vcc = MAX 

-30 -130 

-30 -130 

EB 

'CCH 

V C c = MAX, V| = 0 V 

1.8 3.6 

1.8 3.6 

mA 

>CCL 

Vcc ~ MAX, See Note 2 

6.9 13.8 

6.9 13.8 

m 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, T a = 25°C. 

§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

'PLH 

A or B 

Y 

R\_ = 667 n, C|_ = 45 pF 

12 24 

ns 

tPHL 

12 24 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain a single 8-input NAND gate. 

The SN5430, SN54LS30, and SN54S30 are 
characterized for operation over the full military range 
of - 55 °C to 1 25°C. The SN7430, SN74LS30, and 
SN74S30 are characterized for operation from 0°C 
to 70 °C. 


FUNCTION TABLE 


INPUTS A THRU H 

OUTPUT 

Y 

All inputs H 

L 

One or more inputs L 

H 


SN5430, SN54LS30, SN54S30, 
SN7430, SN74LS30, SN74S30 
8-INPUT POSITIVE-NAND GATES 

DECEMBER 1983-REVISED MARCH 1988 


SN5430 . . . J PACKAGE 
SN54LS30, SN54S30 . . . J OR W PACKAGE 
SN7430 . . . N PACKAGE 
SN74LS30, SN74S30 . . . D OR N PACKAGE 
(TOP VIEW) 


a: 

b c 

CC 

DC 

EC 

FC 

GND C 


TTZn 


V CC 
1 NC 
]H 

:g 

NC 
D NC 

D Y 


oh 


SN5430 . . . W PACKAGE 
(TOP VIEW) 

1 UlONC 

2 133NC 

3 12] Y 


NC C 
AC 
BC 
VCC C 
CC 
DC 
EC 


11] GND 
10 ] H 
9 D G 
8]F 



logic diagram 



positive logic 

Y = A-B-C D E-F G H or 
Y = A + B+ C + D + E + F + G + H 

logic symbol t 



iThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN54LS30, SN54S30 . . . FK PACKAGE 
(TOP VIEW) 

U 

o o o 

CD <t 2 > Z 



NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5430, SN54LS30, SN54S30, 
SN7430, SN74LS30, SN74S30 
8-INPUT POSITIVE-NAND GATES 


schematics (each gate) 


2 


Resistor values shown are nominal. 
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SIM5430, SN7430 
8-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 

Input voltage 

Operating free-air temperature range: SN5430 

SN7430 

Storage temperature range 


7 V 

5.5 V 

- 55 °C to 1 25 °C 
. . 0°C to 70°C 
- 65 °C to 1 50°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN5430 

SN7430 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 

mA 

l<3 L Low-level output current 

16 

16 


T/\ Operating free-air temperature 

-55 125 

0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5430 

SN7430 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V | L = 0.8 V, l O H = -0.4mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = MIN, V m = 2V, IOL = 16mA 

0.2 0.4 

0.2 0.4 

V 

'1 

V C c = MAX, v l = 5 5 v 

1 

1 

mA 

l|H 

V C C = MAX, V, = 2.4 V 

40 

40 

MA 

'1 L 

V C c = MAX - v l = 0 4 v 

- 1.6 

- 1.6 

mA 

'os§ 

V C c = MAX 

-20 -55 

-18 -55 

mA 

>CCH 

Vcc = MAX, V| = 0 

1 2 

1 2 

mA 

'CCL 

V CC = MAX. V | - 4.5 V 

3 6 

3 6 

mA 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Any 


R l =400 n, Cl = 15 pF 

13 

22 

ns 

'PHL 

V 

8 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS30, SN74LS30 
8-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS30 -55°C to 125°C 

SN74LS30 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS30 

SN74LS30 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

Vjl Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 


Iql Low-level output current 

4 

8 

IBtiH 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS t 

SN54LS30 

SN74LS30 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

Vcc = MIN, 1 1 = — 1 8 m A 

- 1.5 

- 1.5 

V 

Vqh 

V C c - MIN, V||_ = MAX, Ion = " 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C C=MIN, V | H = 2 V, l QL = 4mA 

0.25 0.4 

0.4 

V 

Vcc = MIN, V| H = 2V, l 0 L = 8mA 


0.25 0.5 

'I 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = MAX, V| = 2.7 V 

20 

20 

M a 

l|L 

Vcc = MAX . V, = 0.4 V 

- 0.4 

- 0.4 

mA 

| os§ 

Vcc = max 

-20 -100 

-20 -100 

mA 

'CCH 

Vcc = MAX, V| = 0 

0.35 0.5 

0.35 0,5 

m A 

'CCL 

Vcc = max, V| = 4.5 V 

0.6 1.1 

0.6 1.1 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc = 5 V, T A = 25°C 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Any 


R|_ = 2kU, Cl=15pF 

8 

15 

ns 

<PHL 


13 

20 

ns 


NOTE 2: Load circuits and voltage waveforms are. shown in Section 1. 
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SN54S30, SN74S30 
8-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc < see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S30 -55°Cto125°C 

SN74S30 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S30 

SN74S30 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

mA 

lOL Low-level output current 

20 

20 

mA 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS t 

SN54S30 

SN74S30 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

V C c = MIN, 1 1 - —18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = MIN. V|l = 0.8 V, Iqh = — 1 m A 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = MIN, V 1 1 _( = 2 V, lOL = 20 mA 

0.5 

0.5 

V 

h 

V C c = MAX, v l = 5.5 V 

1 

1 

mA 

•iH 

V C C = MAX, V| = 2.7 V 

50 

50 

M A 

hL 

V C c = MAX, V| = 0.5 V 

-2 

-2 

mA 

'osS 

V C C = MAX 

-40 -100 

-40 -100 

mA 

'CCH 

Vcc = MAX, V| = 0 

3 5 

3 5 

mA 

>CCL 

Vcc = MAX. V| = 4.5 V 

5.5 10 

5.5 10 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta “ 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 



R l = 280 n. 

Cl = 1 5 pF 

4 

6 

ns 

*PH L 

Any 

Y 

4.5 

7 

ns 

fPLH 

R l = 280 n, 

C L = 50 pF 

5.5 

ns 

<PHL 



6.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS31, SIM74LS3 1 
DELAY ELEMENTS 


W • Delay Elements for Generating Delay 
a Lines 

I • Inverting and Non-inverting Elements 

I • Buffer NAND Elements Rated at 
I Iol of 12/24 mA 

• PNP Inputs Reduce Fan-In 
(1 1 1 _ = -0.2 mA MAX) 

• Worst Case MIN/MAX Delays Guaranteed 
Across Temperature and Vcc Ranges 

description 

These 'LS31 delay elements are intended to provide 
well-defined delays across both temperature and \ZqC 
ranges. Used in cascade, a limitless range of delay 
gating is possible. 

All inputs are PNP with I|l MAX of -0.2 mA. Gates 
1, 2, 5, and 6 have standard Low-Power Schottky 
output sink current capability of 4 and 8 mA loL- 
Buffers 3 and 4 are rated at 12 and 24 mA. 

The SN54LS31 is characterized for operation over the 
full military temperature range of ~55°C to 125°C. 
The SN74LS31 is characterized for operation from 
0°C to 70°C. 


DECEMBER 1983-REVISED MARCH 1988 


SN54LS31 . . . J OR W PACKAGE 
SN74LS31 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

iyC 

TX 

2 

Jl6 

15 

3 vcc 

H6A 

2AC 

3 

14 

J 6Y 

2YC 

4 

13 

U 5A 

3AC 

5 

12 

:5Y 

3BC 

6 

11 

H 4B 

3YC 

7 

10 

D 4A 

gndC 

8 

9 

D 4Y 


SN54LS31 . . . FK PACKAGE 
(TOP VIEW) 


CJ 

> < O O < 

r- T- 2 > <£> 



logic symbolt NC - No in,ernal connection 



fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12, 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS31, SN74LS31 
DELAY ELEMENTS 


Delay Element 

Logic 

Typical Delays 

‘PLH 'PHL AVG - 

Rated Iql 

Gates 1 and 6 

Inverting 

32 ns 

23 ns 

27.5 ns 

4 and 8 mA 

Gates 2 and 5 

Non-Inverting 

45 ns 

48 ns 

46.5 ns 

4 and 8 mA 

Buffers 3 and 4 

2-Input NAND 

6 ns 

6 ns 

6 ns 

1 2 and 24 mA 


EQUIVALENT OF 
A1, A2, A5 and A6 
INPUTS 


EQUIVALENT OF 
A3, A4, 63 and B4 
INPUTS 




TYPICAL OF Y1, 
Y2, Y5 and Y6 
OUTPUTS 




absolute maximum ratings over operating free air temperature range (unless otherwise noted) 

Supply voltage, Vcc (See Note 1 ) 7 V 

Input voltage, V| : All inputs 7 V 

Operating free-air temperature range: SN54LS31 — 55°C to 125°C 

SN74LS31 0°C to 70° C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 


SN54LS31 SN74LS31 


MIN NOM MAX MIN NOM MAX 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 



High-level output current 

Y3, Y4 outputs 

'oh 

All other outpus 

'OL 

Low-level output current 

Y3, Y4 outputs 

All other outputs 

t a 

Operating free-air temperature 
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SIM54LS3 1 , SN74LS31 
DELAY ELEMENTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS31 

SN74LS31 

UNIT 

MIN TYPt MAX 

MIN TYpt MAX 

V|K 

V cc = MIN, I, = - 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = M 1 N, V| H = 2 V, 

V| L = MAX 

to 

*< 

■fc. 

l 0H = - 1.2 mA 


■hh mm 

V 

Others 

lOH = — 0.4 mA 

wmmm 

ms^smrn 

V 0L 

V CC = MIN, V |H = 2 V, 

V| l = MAX 

Y3, Y4 

lo L 38 ^ 2 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


■■K 

Others 

Iql = 4 m A 

0.25 0.4 

0.25 0.4 

Iql = 8 mA 


0.35 0.5 

'I 

V CC = MAX, V| = 7 V 

0.1 

0.1 

■SIS 

■IH 

V CC = MAX, V| = 2.7 V 

20 

20 


'IL 

V C c = MAX, v l = O' 4 V 

- 0.2 

■ - 0.2 


'osS 

Vcc = MAX, A3, A4, B3, B4 = 0 V 

Y3, Y4 

-30 -130 

-30 -130 

H 

V CC = MAX, A1, A6 = 0 V, 

A2, A5 = 4.5 V 

Y1, Y2, Y5, Y6 

-20 -100 

-20 -100 

'cc 

'CCH 

V CC = MAX, A2, A5 = 4.5 V, all other inputs 0 V 

2.3 4 

2.3 4 

^9 

MBM1 

V CC = max, A2, A5 = 0 V, all other inputs 4.5 V 

13 20 

13 20 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C. 

i? Not more than one output should be shorted at a time*and the duration of the short-circuit should not exceed one second. 

switching characteristics, (see note 2) 


PARAMETER 

FROM 

TO 

SN54LS31 

SN74LS31 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

*PLH 

A1 , A6 

Y1, Y6 

15 

70 

22 

65 

ns 

tPHL 

9 

50 

13 

45 

ns 

l PLH 

A2, A5 

Y2, Y5 

22 

90 

31 

30 

ns 

tPHL 

20 

105 

30 

95 


'PLH 

A3, S3, A4, 

Y3, Y4 

2 

20 

2 

15 


tPHL 

Y4 

2 

20 

2 

15 

ns 


NOTE 2: V cc = MIN to MAX 

R l = 667 Q, Cl = 45 pF forY3andY4. 

R l = 2kQ, C L = 15pFforY1, Y2, Y5andY6. 

T a = MIN to MAX 

Load circuits and voltage waveforms are shown in Section 1 . 
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) • Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
OR gates. 

The SN5432, SN54LS32 and SN54S32 are 
characterized for operation over the full military 
range of -55°C to 125°C. The SN7432, 
SN74LS32 and SN74S32 are characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


| INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


logic symbol t 



f This symbol is in accordance with ANSI/IEEE Std 91 -1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J. N, or W packages. 


SN5432, SN54LS32, SN54S32, 
SN7432, SN74LS32, SN74S32 
QUADRUPLE 2-INPUT POSITIVE OR GATES 

DECEMBER 1983-REVISED MARCH 1988 


SN5432, SN54LS32, SN54S32 . . . J OR W PACKAGE 
SN7432 . . . N PACKAGE 
SN74LS32. SN74S32 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS32, SN54S32 . . . FK PACKAGE 
(TOP VIEW) 



> O U > < 
cm 2 Z oo co 

o 


NC - No internal connection 


logic diagram 



positive logic 

Y = A + BorY = A- B 


PRODUCTION OATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ell parameters. 
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SN5432, SN54LS32, SN54S32, 

SN7432, SN74LS32, SN74S32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 




Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc (see Note D 7 V 

Input voltage: '32, 'S32 5.5 V 

'LS32 7 V 

Operating free-air temperature: SN54' — 55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range — 65°Cto 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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91^432 SN7432 
QUADRUPLE 2-INPUT POSITIVE OR GATES 


recommended operating conditions 



SN5432 

SN7432 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|H Hgh-level input voltage 

2 

2 

V 

V|l Low-level imput voltage 

0.8 

0.8 

■ 

Iqh High-level output current 

- 0.8 

-0.8 

Rill 

lOL Low-level output current 

16 

16 


T a Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5432 

SN7432 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 - — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V|h=2V, Iqh = “ 0-8 m A 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = MIN, V|[_ = 0.8 V, IOL = 1 6mA 

o 

Ko 

o 

0.2 0.4 

V 

'I 

V CC = MAX. V| = 5.5 V 

i 

1 


'IH 

Vcc = MAX, V| = 2.4 V 

40 

40 

mA 

1 1 L 

V C c=MAX, V| = 0.4 V 

- 1.6 

- 1.6 

mA 

'os§ 

V C c = max 

- 20 - 55 

-18 -55 

mA 

'CCH 

V CC = MAX, See Note 2 

15 22 

15 22 

mA 

'CCL 

V C c = MAX, V, = 0 V 

23 38 

23 38 

mA 


f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: One input at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A or B 


R|_= 400 12, C|_ = 15 pF 

10 

15 

ns 

t PHL 


14 

22 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS32, SN74LS32 

QUADRUPLE 2-INPUT POSITIVE-OR GATES 


recommended operating conditions 



SN54LS32 

SN74LS32 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h Hgh-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

'OH High-level output current 

-0.4 

- 0.4 


'OL Low-level output current 

4 

8 

■m! 

Opertating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS32 

SN74LS32 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, Vjh = 2 V, IqH = — 0.4 m A 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C C = MIN, V||_ = MAX, l 0L = 4mA 

0.25 0.4 

0.25 0.4 

V 

V C c “ MIN, V||_ = MAX, l 0L =8mA 


0.35 0.5 

'l 

V C c = MAX, V| = 7 V 

0.1 

0.1 


'IH 

Vcc = MAX, V| = 2.7 V 

20 

20 

BiM 

' 1 L 

V C c = MAX, V | = 0.4 V 

- 0.4 

- 0.4 


'os§ 

V C c = max 

-20 -100 

-20 -100 

■ 

'CCH 

V CC = max, See Note 2 

■mom 

■■Em 


'CCL 

Vcc = MAX, V|=0V 

4.9 9.8 

4.9 9.8 

mam 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5V,T A = 25°C. 

§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND. 

switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

<PLH 

A or B 


R|_ = 2 kfi, Cl = 15pf 

14 

22 

ns 

<PHL 


14 

22 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S32, SN74S32 
QUADRUPLE 2-INPUT POSITIVE OR GATES 


recommended operating conditions 



SN54S32 

SN74S32 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

l(3H High-level output current 

- 1 

- 1 

m A 

Iql Low-level output current 

20 

20 

mA 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S32 

SN74S32 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — 18 mA 

- 1.2 

- 1.2 

V 

v OH 

Vcc = MIN, V|h -2 V, lOH = — 1 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V|l = 0.8V, loi_ = 20mA 

0.5 

0.5 


'I 

Vcc = MAX, V| = 5.5 V 

1 

1 


l|H 

V C c = MAX, V, = 2.7 V 

50 

50 

B9 

IlL 

V C c = MAX, V, = 0.5 V 

- 2 

- 2 

mmm 

<OS§ 

Vcc = max 

-40 -100 

-40 -100 

bob 

<CCH 

V C c = max, See Note 2 

18 32 

18 32 


'CCL 

V C c = MAX, V| = 0V 

38 68 

38 68 

ID2H 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5V,T^ = 25°C. 

§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
NOTE 2: One input at 4.5 V, all others at GND. 

switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

iPLH 

A or B 


R L = 280 n. 

C|_ = 15 pF 

4 

7 

ns 

*PHL 


4 

7 

ns 

*PLH 


Y 

R l = 280 n. 

C L = 50 pF 

5 


*PHL 

A Of B 

5 

■ 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN5433, SN54LS33, SN7433, SIM74LS33 
QUADRUPLE 2 INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


o Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain four independent 2-input NOR 
buffer gates with open-collector outputs. Open- 
collector outputs require resistive pull-up to perform 
logically but can deliver higher Voh levels and are 
commonly used in wired-AND applications. 

The SN5433 and SN54LS33 are characterized for 
operation over the full military temperature range of 
- 55°C to 1 25 °C. The SN7433, and SN74LS33 are 
characterized for operation from 0°C to 70 °C. 


function table (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol^ 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617 12. 

Pin numbers shown are for D, J, N, and W packages. 


DECEMBER 1983-REVISED MARCH 1988 

SN5433, SN54LS33 . . . J OR W PACKAGE 
SN7433 . . . N PACKAGE 
SN74LS33 . . . D OR N PACKAGE 
(TOP VIEW) 


1YC 

TT 

J 14 

3 v cc 

1AC 

2 

13 

3 4Y 

IB C 

3 

12 

p4B 

2YC 

4 

11 

34A 

2AC 

5 

10 

3 3Y 

2BC 

6 

9 

3 3B 

GNDC 

7 

8 

3 3A 


SN54LS33 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 




positive logic 

Y = A + BorY = A*B 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5433, SN54LS33, SN7433, SN74LS33 

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS 
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SN5433 SN7433 

QUADRUPLE 2 INPUT POSITIVE-NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5433 

SN7433 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.8 

0.8 

V 

v OH High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

48 

48 

mm 

T/\ Operating free-air temperature 

-55 125 

o 

*vj 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS t 

SN5433 

SN7433 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = min, l| = - 12 mA 

- 1.5 

-1.5 

V 

'OH 

Vcc = MIN, V|i_ = 0.8 V, Vqh = 5.5 V 


0.25 

mA 

Vcc = MIN, V|l = 0.7 V, V 0 H = 5.5 V 

0.25 


v OL 

Vcc = MIN, V|h = 2 V, Iql = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'1 

Vcc = MAX, V| = 5.5 V 

1 

1 

mA 

'IH 

V C c = MAX, V| = 2.4 V 

40 

40 

fA 

'IL 

V C c = MAX, V t =0.4 V 

-1.6 

-1.6 

mA 

'CCH 

Vcc = MAX, V| = 0 

3 6 

3 6 

mA 

'CCL 

Vcc = MAX, See Note 2 

9 16.5 

9 16.5 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 2: One input at 4.5 V, all others at 0 V. 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 



Rl = 133 k£l, Cl = 50 pF 

10 

15 

ns 

IPHL 

A or B 


12 

18 

ns 

tPLH 


RL = 133 kfi, Cl = 150 pF 

15 

22 

ns 

IPHL 



16 

24 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS33, SN74LS33 

QUADRUPLE 2-INPUT POSITIVE NOR BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS33 

SN74LS33 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iol Low-level output current 

12 

24 

mm 

T A Operating free-air temperature 

-55 125 

0 70 

■C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS33 

SN74LS33 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = MIN, 1 i = — 1 8 mA 

- 1.5 

- 1.5 

V 

'OH 

Vcc = MIN, V| H = 2 V, V| L = MAX, V 0 H = 5.5 V 

0.25 

0.25 

■SB 

v OL 

V C c = MIN, V| H = 2 V, V| L = MAX, l 0 L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, V|l = MAX, Iql = 24 mA 


0.35 0.5 

'I 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

■ 

•lH 

Vcc = MAX, V| = 2.7 V 

20 

20 

■ 

l|L 

V C c = MAX, V | = 0.4 V 

- 0.4 

- 0.4 


'CCH 

V C c = MAX, V| = 0 

1.8 3.6 

1.8 3.6 


'CCL 

Vcc = MAX, See Note 2 


6.9 13.8 

■SB 


iFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at Vcc ~ 5 V, T A = 25°C. 

NOTE 2: One input at 4.5 V, all others at 0 V. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

A or B 


R|_ = 667 n, Cc = 45pF 

20 

32 

ns 

<PHL 


18 

28 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN5437, SN54LS37, SN54S37, 
SN7437, SN74LS37, SN74S37 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 

DECEMBER 1983-REVISED MARCH 1988 


( o Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates. 

The SN5437, SN54LS37 and SN54S37 are 
characterized for operation over the full military 
range of -55°C to 125°C. The SN7437, 
SN74LS37 and SN74S37 are characterized for 
operation from 0°C to 70°C. 


function table (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. , 

Pin numbers shown are for D, J, N, and W packages. 


SN5437, SN54LS37, SN54S37 . . . J OR W PACKAGE 
SN7437 . . . N PACKAGE 
SN74LS37, SN74S37 . . . D OR N PACKAGE 
(TOP VIEW) 


1A 0 

1 Ul4 

3 v cc 

ib d 

2 

13 

D4B 

iyC 

3 

12 

D4A 

2A C 

4 

1 1 

34Y 

2B C 

5 

10 

3 3B 

2Y C 

6 

9 

U3A 

GND C 

7 

8 

I)3Y 


SN54LS37, SN54S37 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 



positive logic 


2 


Y - A • B or V = A + B 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5437, SN54LS37, SN437 

SN7437, SN74LS37, SN7437 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note D 7 V 

Input voltage: '37, 'S37 5.5 V 

'LS37 7 V 

Operating free-air temperature: SN54' — 55°Cto125°C 

SN74' 0°C to 70° C 

Storage temperature range -65°C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN5437, SN7437 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 


recommended operating conditions 



SN5437 

SN7437 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Vm High-level input voltage 

2 

2 

V 

V(l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1.2 

-1.2 

E2QH 

Iql Low-level output current 

48 

48 

■ 

T a Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5437 

SN7437 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = MIN, 1 1 = — 1 2 mA 

- 1.5 

-1.5 

V 

v OH 

V C c = NUN, V|l = 0.8V, l 0 H = -l.2mA 

2.4 3.3 

2.4 3.3 

mm 

v OL 

V C c = MIN, Vjh = 2 V, Iql = 48 mA 

0.2 0.4 

0.2 0.4 

v 

‘l 

V C C = MAX, V| = 5.5 V 

1 

1 


'IH 

V CC = MAX, V| = 2.4 V 

40 

40 


>IL 

V C c = MAX, V | = 0.4 V 

- 1.6 

-1.6 


'os§ 

V C c = max 

-20 -70 

o 

r- 

1 

03 

1 


'CCH 

V C C = MAX. V|=0V 



n 

'CCL 

V C c = MAX, V | = 4.5 V 

34 54 

34 54 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

A or B 

Y 

R L = 133n, C|_ = 45pF 

13 22 

ns 

l PHL 

8 15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS37, SN74LS37 

QUADRUPLE 2 INPUT POSITIVE-NAND BUFFERS 


recommended operating conditions 



SN54LS37 

SN74LS37 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V^c Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

1 q (_| High-level output current 

- 1 .2 

- 1.2 


Iql Low-level output current 

12 

24 

WBEM 

Ta Operating free-air temperature 

-55 125 

o 

''J 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS37 

SN74LS37 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, 1 1 = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC =MIN, V| L = MAX, lQ H = -L2mA 

2.5 3.4 

2.7 3.4 

V 

V 0 L 

V CC = MIN, V| H = 2 V, l 0L = 12mA 

0.25 0.4 

0.25 0.4 

V 

V CC = MIN, V | H = 2 V, l OL = 24mA 


0.35 0.5 

'l 

V CC = MAX, V| = 7 V 

0.1 

0.1 


IlH 

V CC = MAX, V| = 2.7 V 

20 

20 

mA 

'IL 

V CC = MAX. V | = 0.4 V 

-0.4 

- 0.4 


'os§ 

V C C = max 

-30 -130 

-30 -130 


'CCH 

v cc = max, V| = 0 V 

0.9 2 

0.9 2 

mA 

'CCL 

Vcc = MAX, V | = 4.5 V 

6 12 

6 12 

— 


t For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^q = 5 V, T ^ = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A or B 

Y 

R L = 667 n, C L = 45 pF 

12 

24 

ns 

tPHL 

12 

24 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S37, SN74S37 
QUADRUPLE 2-INPUT POSITiVE-NAND BUFFERS 


recommended operating conditions 



SN54S37 

SN74S37 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V j (_| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 3 

- 3 


'OL Low-level output current 

60 

60 


T a Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S37 

SN74S37 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = MIN, l| = - 18 mA 

- 1.2 

-1.2 

V 

V OH 

V C C = MIN, V| L = 0.8V, l 0 H = — 3 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C C = MIN, V|h = 2V, l OL = 60mA 

0.5 

0.5 

mm 

■l 

V C C = MAX . V, = 5.5 V 

1 

1 


'IH 

V CC = MAX, V, = 2.7 V 

0.1 

0.1 

HUS! 

•lL 

Vcc = MAX, V l = 0 5 v 

-4 

- 4 

K 

'os? 

Vcc = MAX 

- 50 - 225 

- 50 - 225 

■HiB 

'CCH 

V C C =MAX . V|=0V 

20 36 

20 36 


'CCL 

Vcc = MAX, V t = 4.5 

o 

CO 

CD 

CD 

CO 

O 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^ c = 5 V,T^ S 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 



R L = 93 n, 

C L = 50 pF 

4 

6.5 

ns 

l PHL 

A or B 


4 

6.5 

ns 

fPLH 


R l = 93 Si, 

C L = 150 pF 

6 

ns 

tPHL 



6 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5438, SN54LS38, SN54S38, 
SN7438, SIM74LS38, SN74S38 
QUADRUPLE 2 INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input NAND 
buffer gates with open-collector outputs. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR or 
active-high wired-AND functions. Open-collector 
devices are often used to generate high Voh levels. 

The SN5438, SN54LS38, and SN54S38 are 

characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN7438, 
SN74LS38, and SN74S38 are characterized for opera- 
tion from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN5438, SN54LS38. SN54S38 . . . J OR W PACKAGE 
SN7438 . . . N PACKAGE 
SN74LS38, SN74S38 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

n 

J7* 

^ Vcc 

IB C 

2 

13 

34B 

1Y E 

3 

12 

H4A 

2AC 

4 

1 1 

H4Y 

2BC 

5 

10 

1 3B 

2YC 

6 

9 

] 3A 

gndC 

7 

8 

P3Y 


SN54LS38, SN54S38 . . . FK PACKAGE 
(TOP VIEW) 


CO < y LJ CO 
T- ■- 2 > •'3- 




3 

2 

1 

20 

19 

\ 


1 Y 

b 4 






18 C 

4A 

NC 

]5 






1 7 C 

NC 

2A 

]6 






16 C 

4Y 

NC 







15[ 

NC 

2B 

]8 






14 C 

3B 


\ 

9 

i — i 

10 

Ld 

11 

Ld] 

12 
i r~i 

13 

jm 

y 




> 

Q 

(J 

>- 

< 





04 

Z 

z 

co 

m 






o 






NC - 

No internal connection 




logic diagram 



t This symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


schematics (each gate) 


'38 


'LS38 





Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage: '38 5.5 V 

LS38 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54' — 55Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 



S N 543 8, SN7438 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN5438 

SN7438 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

48 

48 


T/\ Operating free-air temperature 

-55 125 

0 70 

°c 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN5438 

SN7438 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, 'l = -'2mA 

- 1.5 

-1.5 

V 

'OH 

V C C = M'N, V| L = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

Vcc = MIN, V|L = 0.7 V, Vqh = 5.5 V 

0.25 


V 0L 

Vcc = MIN, V|h = 2 V, l 0L = 16 mA 

0.4 

0.4 

V 

'l 

V C c = MAX, v l = 5.5 V 

1 

1 

mA 

>IH 

V C c = MAX, V| = 2.4 V 

40 

40 


'IL 

Vcc = MAX, V| = 0.4 V 

- 1.6 

-1.6 

mA 

'CCH 

V C c = M AX . V| = 0 

5 8.5 

5 8.5 

mA 

'CCL 

V C c = MAX. V, = 4.5 V 

34 54 

34 54 

mA 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vcc = 5 V, = 25 °C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

A or B 


R|_ = 133 12, Cl ” 45 pF 

14 

22 

ns 

tPHL 


11 

18 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS38, SN74LS38 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS38 

SN74LS38 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||_| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

o 

r- 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS38 

SN74LS38 

UNIT 

MIN TYPt MAX 

MIN TYP % MAX 

VlK 

V C c = MIN, l| = — 18mA 

- 1.5 

- 1.5 

V 

'oh 

Vqc = MIN, V| L = MAX, Vqh = 5.5 V 

0.25 

0.25 


v OL 

V C c = MIN, V|H = 2V, l 0L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN. V|H = 2 V, l 0 L = 24 mA 



'l 

V CC = MAX, V| = 7 V 

0.1 

0.1 


'IH 

V CC = MAX. V | = 2.7 V 

20 

20 

PA 

'IL 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

ByQH 

'CCH 

Vcc = MAX, V| =0 

0.9 2 

0.9 2 

mA 

'CCL 

V CC = MAX, V | = 4.5 V 

6 12 

6 12 

mA 


t For conditons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at = 5V,T^ = 25°C. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

<PLH 

A or B 

Y 

R(_ = 667 n, C L =45pF 

20 32 

ns 

tPHL 

18 28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S38, SN74S38 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54S38 

SN74S38 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h H igh-level input voltage 

2 

2 

V 

V | (_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

60 

60 


Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S38 

SN74S38 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, l| = -18mA 

-1.2 

- 1.2 

V 

'OH 

V CC = MIN, V| L = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

Vcc = MIN. V | l = 0.7 V, Voh = 5.5 V 

0.25 


VOL 

Vcc = MIN, V| H = 2 V, lot = 60 mA 

0.5 

0.5 

V 

'I 

Vcc = MAX, V| = 5.5 V 

1 

1 


l|H 

V cc = MAX, V| = 2.4 V 

0.1 

0.1 


IlL 

Vcc = MAX, V| = 0.5 V 

-4 

-4 


'CCH 

V CC = MAX, V| = 0 

20 36 

20 36 


'CCL 

Vcc = MAX . v l = 4 5 V 

46 80 

o 

CO 

CO 




*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vcc = 5 V, T/\ = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PLH 

A or B 

Y 

R l - 93 n, C L = 50 pF 

6.5 10 

ns 

*PHL 

6.5 10 

ns 

1PLH 

R L = 93n, C L = 150pF 

9 

ns 

<PHL 

8.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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2-158 



Current Sinking Capability up to 80 mA 
Guaranteed Fan-Out of 30 Series 54/74 Loads 

Dependable Texas Instruments Quality 
and Reliability 


description 

These devices contain four independent 2-input NAND 
buffers. The open-collector outputs require pull-up 
resistors to perform correctly. They may be connected 
to other open-collector outputs to implement active-low 
wired-OR or active-high wired-AND functions. Open- 
collector devices are often used to generate higher Voh 
levels. 

The SN5439 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN7439 is characterized for operation from 0°C to 
70°C. 

logic symbol^ 



1 Y 

2Y 

3Y 

4Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN5439, SN7439 
QUADRUPLE 2 INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

MAY 1 983 - REVISED MARCH 1988 


SN5439 . . . J PACKAGE 
SN7439 . . . N PACKAGE 
(TOP VIEW) 


iyC 
1AC 
ibC 
2Y C 
2AC 
2BC 
GNDC 


pvcc 


1 U 14 ; 

2 13]4Y 

3 12D4B 


34A 

H3Y 

33B 

U3A 


schematics (each gate) 



v cc 


OUTPUT 

Y 


GND 



logic diagram 

1 A 

IB 

2A 

2B 

IT 

3 ^ 

3A 

r> — 3v 


p 4Y 

4b s 


positive logic 


Y = A B or Y = A + B 


PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5439, SN7439 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1) 7 V 

Input voltage 7V 

Off-state output voltage 7V 

Operating free-air temperature range: SN5439 — 55°Cto125°C 

SN7439 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN5439 

SN7439 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V | |_j High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output voltage 

60 

60 

m A 


80* 

T a Operating free-air temperature 

-55 125 

0 70 

°c 


*The extended limit applies only if is maintained between 4.75 and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN5439 

SN7439 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

V|K 

Vcc = MIN, I| = -12 mA 

-1.5 

- 1.5 

V 

•oh 

Vcc = MIN, V|L = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

Vcc = MIN, V|L = 0.7 V, V 0H = 5.5 V 

0.25 


v OL 

Vqc = MIN, Iql = 48 mA 

0.4 

0.4 

V 

Vcc = MIN. lOL = 60 mA 

0.5 

0.5 

Vcc = 4.75 V, Iql = 60 mA 


0.6 

•l 

Vcc = MAX, v l = 5.5 V 

1 

1 

mA 

l|H 

Vcc = MAX, v l = 2 4 v 

40 

40 

„ a 

•iL 

V C c = MAX, v l = 0.4 v 

- 1.6 

- 1.6 

mA 

•CCH 

V C c = MAX . V| = 0 

54 

54 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

SN5439 

SN7439 

UNIT 

MIN MAX 

MIN MAX 

‘PLH 

A or B 

Y 

R l = 133 Si, C L 45 pF 

22 

22 

ns 

•PHL 

18 

18 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN5440, SN54LS40, SN54S40, 
SN7440, SN74LS40, SIM74S40 
DUAL 4-INPUT POSITiVE-NAND BUFFERS 

APRIL 1 985 — REVISED MARCH 1988 


■ • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers 

I and Flat Packages in Addition to Plastic and 
I Ceramic DIPs 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND buffer gates. 

The SN5440, SN54LS40, and SN54S40 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7440, SN74LS40, and SN74S40 are 
characterized for operation from 0°C to 70°C. 


function table (each gate) 


INPUTS 

OUTPUT 

A B C D 

Y 

H H H H 

L 

L X X X 

H 

X L X X 

H 

X X L X 

H 

X X X L 

H 


logic symbol'*' 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN5440 . . . J PACKAGE 
SN54LS40. SN54S40 . . . J OR W PACKAGE 
SN7440 . . . N PACKAGE 
SN74LS40, SN74S40 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

n 

J ^ 

3 vcc 

IB C 

2 

13 

D 2D 

NC C 

3 

12 

3 2C 

ice 

4 

11 

D NC 

ID C 

5 

10 

D2B 

iv C 

6 

9 

D 2A 

GND C 

7 

8 

3 2Y 


SN5440 . . . W PACKAGE 
(TOP VIEW) 


1 A C 

n 

J7* 

Did 

1 Y C 

2 

13 

Die 

NC □ 

3 

12 

DIB 

vcc C 

4 

1 1 

D GND 

NC C 

6 

10 

D 2Y 

2AC 

6 

9 

] 2D 

2B C 

7 

8 

D 2C 


SN54LS40, SN54S40 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


logic diagram 



positive logic 

V = A • B • C • D orY = A+ I + C+ D 


Texas 

Instruments 


2-161 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 






TTL Devices 


SN5440, SN54LS40, SN54S40, 

SN7440, SN74LS40, SN74S40 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 
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SN544Q, SN7440 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 


recommended operating conditions 



SN5440 

SN7440 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1.2 

- 1.2 

mzrm 

lOL Low-level output current 

48 

48 

mm 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5440 

SN7440 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V|(_ = 0.8V, Iqh = — 1 -2 m A 

2.4 3.3 

2.4 3.3 

V 

VOL 

V C c = MIN, V| H = 2V, l 0 L = 48mA 

0.2 0.4 

0.2 0.4 

V 

'1 

V CC = MAX, V| = 5.5 V 

1 

1 

bsb 

l|H 

V CC = MAX. V | = 2.4 V 

40 

40 

1 

'IL 

V CC = MAX, V | = 0.4 V 

- 1.6 

- 1.6 


'OS§ 

V C c = MAX 

o 

r-* 

1 

o 

CN 

1 

- 18 - 70 

mA 

'CCH 

Vcc = MAX, V, = 0 

4 8 

4 8 

mA 

'CCL 

V C C = MAX, V| = 4.5 V 

17 27 

17 27 

mA 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, T ^ = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed 100 milliseconds. 


switching characteristics, Vcc ~ 5 V. Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Any 

Y 

R L = 133 n, C L = 15 pF 

13 22 

ns 

IPHL 

8 15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS40, SN74LS4Q 

DUAL 4-INPUT POSITIVE-NAND BUFFERS 


recommended operating conditions 



SN54LS40 

SN74LS40 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V 1 1 _( High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

08 

V 

lOH High-level output current 

- 1.2 

- 1.2 

MSM\ 

Iql Low-level output current 

12 

24 


T/\ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS40 

SN74LS40 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C c = MIN, l| = -18mA 

- 1.5 

- 1.5 

V 

v OH 

V C c=MIN, V|l=MAX, Ioh = - 1.2mA 

2.5 3.4 

2.7 3.4 

V 

VOL 

V C c=MIN, V|h = 2V, l 0 L=12mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|h = 2 V, l 0L = 24 mA 


0.35 0.5 

'1 

V CC = MAX, V| = 7 V 

0.1 

0.1 


'IH 

V CC = MAX, V | = 2.7 V 

20 

20 

■ 

l|L 

V C c = MAX, V | = 0.4 V 

- 0.4 

- 0.4 

I jH 

'os§ 

V C c = max 

-30 -130 

-30 -130 

Ji 

'CCH 

Vcc = max, V| = 0 

0.45 1 

0.45 1 

■SOI 

'CCL 

V CC = MAX, V | - 4.5 V 

3 6 

3 6 

mm 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^C = 5 V, T ^ = 25° C. 

§Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 

Any 

Y 

R L = 667 n, C L = 45pF 

12 

24 

ns 

*PHL 

12 

24 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54S40, SN74S40 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 


recommended operating conditions 



SN54S40 

SN74S40 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | p| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-3 

-3 

BOB 

Iql Low-level output current 

60 

60 

■ ■ 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S40 

SN74S40 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, l| = — 18 mA 

- 1.2 

- 1.2 

u 

v OH 

Vcc = MIN, V,l = 0.8 V, Iqh = — 3 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc “MIN, V|H = 2V, Iql ~ 60 mA 

0.5 

0.5 

IQH 

l| 

V CC = MAX, V| = 5.5 V 

1 

1 


IlH 

V C c = MAX, V| = 2.7 V 

0.1 

0.1 

UQH 

'IL 

V CC = MAX, V| = 0.5 V 

-4 

-4 


<OS§ 

Vcc = max 

- 50 - 225 

- 50 - 225 


'CCH 

V C C = MAX, V|=0 

10 18 

10 18 


'CCL 

V C c = MAX, V | - 4.5 V 

25 44 

25 44 

m 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^c = 5 V, T ^ = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 100 milliseconds. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 



R[_ = 93 n. 

C L = 50 pF 

4 

6.5 

ns 

»PHL 

Any 


4 

6.5 

ns 

»PLH 


R l = 93 n. 

C L = 150 pF 

6 

ns 

*PHL 



6 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 
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All Outputs Are High for Invalid Input 
Conditions 

Also for Application as 
4-Line-to-1 6-Line Decoders 
3-Line-to-8-Line Decoders 


o Diode-Clamped Inputs 



TYPICAL 

TYPICAL 

TYPES 

POWER 

PROPAGATION 


DISSIPATION 

DELAYS 

'42A 

140 mW 

1 7 ns 

'LS42 

35 mW 

1 7 ns 


SN5442A, SN54LS42, SN74442A, SN74LS42 
4-LINE BCD TO 10-LINE DECIMAL DECODERS 


MARCH 1974 — REVISED MARCH 1988 


SN5442A. SN54LS42 . . . J OR W PACKAGE 
SN7442A . . . N PACKAGE 
SN74LS42 . . . D OR N PACKAGE 
(TOP VIEW) 


o C 

TT7h5 

H Vcc 

1 c 

2 15 

D A 

2 c 

3 14 

: B 

3 C 

4 13 

: c 

4[ 

5 12 

S D 

5 C 

6 1 1 

H 9 

6 C 

7 10 

3 8 

GND C 

8 9 

3 7 


description 

These monolithic BCD-to-decimal decoders 
consist of eight inverters and ten four-input 
NAND gates. The inverters are connected in 
pairs to make BCD input data available for 
decoding by the NAND gates. Full decoding of 
valid input logic ensures that all outputs remain 
off for all invalid input conditions. 

The '42A and 'LS42 feature inputs and outputs 
that are compatible for use with most TTL and 
other saturated low-level logic circuits. DC noise 
margins are typically one volt. 

The SN5442A and SN54LS42 are characterized 
for operation over the full military temperature 
range of - 55 °C to 1 25 °C. The SN7442A and 
SN74LS42 are characterized for operation from 
0°C to 70°C. 


SN54LS42 . . . FK PACKAGE 
(TOP VIEW) 




NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5442A, SN54LS42, SN7442A, SN74LS42 
4-LINE BCD TO 10-LINE DECIMAL DECODERS 


logic symbol t 


2 



tfhis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 



OUTPUT 0 


OUTPUT 1 


OUTPUT 2 


OUTPUT 3 


OUTPUT 4 


OUTPUT 0 


OUTPUT G 


OUTPUT 7 


OUTPUT 8 


OUTPUT 9 


Pin numbers shown are for D, J, N, and W packages. 
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SN5442A, SN54LS42, SN7442A, SN74LS42 
4-LINE BCD TO 10-LINE DECIMAL DECODERS 


schematics of inputs and outputs 


'42A 


EQUIVALENT OF 
EACH INPUT 



'LS42 

EQUIVALENT OF 
EACH INPUT 



2 


*42A 

TYPICAL OF 
ALL OUTPUTS 



'LS42 


TYPICAL OF 
ALL OUTPUTS 
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TTL Devices 


SN5442A, SN54LS42, SN7442A, SN74LS42 
4 LINE BCD TO 10-LINE DECIMAL DECODERS 


2 


FUNCTION TABLE 


NO. 

BCD INPUT 

DECIMAL OUTPUT 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

n 

mm 

m 

n 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 


D 

B 

9 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 


H 


H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

n 

n 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

> 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = high level, L = low level 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: '42A 5.5 V 

'LS42 7 V 

Operating free-air temperature range: SN5442A, SN54LS42 -55°Cto125°C 

SN7442A, SN74LS42 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN5442A. SN7442A 
4-LINE BCD TO 10-LINE DECIMAL DECODERS 


recommended operating conditions 



SN5442A 

SN7442A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, Iqh 

-800 

- 800 

m 

Low-level output current, Iql 

16 

16 

M3M 

Operating free-air temperature, T^ 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5442A 

SN7442A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V 1 1 _ Low-level input voltage 


0.8 

0.8 

n 1 

V|[< Input clamp voltage 

V CC = MIN, l| = — 12mA 

- 1.5 

-1.5 

mm 

Vqh High-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = 0.8 V, I O h = -800mA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V (h = 2V, 

V| L = 0.8 V, l 0 |_ =16 mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX, V, = 5.5 V 

1 

1 


1 1 h High-level input current 

V CC = MAX. Vj = 2.4 V 

40 

40 

ESI 

l|L Low level input current 

VCC ~ MAX, Vj = 0.4 V 

-1.6 

-1.6 

warn 

los Short-circuit output current S 

V C C = max 

-20 -55 

-18 -55 


ICC Supply current 

Vcc = MAX, See Note 2 

28 41 

28 56 



* For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 
•i-AII typical values are at Vqq = 5 V, = 25 C. 

Not more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with all outputs open and all inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

|Q22Q 

Propagation delay time, high-to-low-level 

tpHL 

output from A, B, C, or D through 2 levels of logic 

C[_= 1 5 pF, 

R|_ = 400 il. 

See Note 3 

14 25 

ns 

Propagation delay time, high-to-low-level 

’PHL 

output from A, B, C, or D through 3 levels of logic 

17 30 

n 

Propagation delay time, low-to-high-level 

tpLH 

output from A. B, C, and D through 2 levels of logic 

10 25 

ns 

Propagation delay time, low-to-high-level 

tpLH 

output from A, B, C, and D through 3 levels of logic 

17 30 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS42, SN74LS42 

4-LINE BCD TO 10-LINE DECIMAL DECODERS 


recommended operating conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Operating free-air temperature, T ^ 


MIN NOM MAX MIN NOM MAX 


4.75 5 5 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONSt 


PARAMETER 

V| H 

High-level input voltage 

VlL 

Low-level input voltage 

VlK 

Input clamp voltage 

< 

O 

X 

High-level output voltage 

_l 

o 

> 

Low-level output voltage 

h 

Input current at 
maximum input voltage 

l|H 

High-level input current 

mm 


'os 

Short-circuit output currents 

'cc 

Supply current 


V C c = MIN. 


Vcc = MIN, V| H = 2V, 

V|L = V|i_max, Iqh = — 400 pA 


Vcc = MIN, V|h = 2V. Iql - 4 mA 
V|j_ = V|l max Iql = 8mA 


Vcc = MAX, V| = 2.7 V 


V C c = MAX, V | = 0.4 V 


Vcc= max 


Vcc = MAX, See Note 2 


7 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

-I- All typical values are at Vqq = 5 V, T^ = 25°C. 

S Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2. Ice is measured with all outputs open and inputs grounded. 

switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

Propagation delay time, high-to-low-level 

tpHL 

output from A, B, C, or D through 2 levels of logic 

C L = 1 5 pF, 

15 25 

Propagation delay time, high-to-low-level 

tpHL 

output from A, B, C, or D through 3 levels of logic 

20 30 

Propagation delay time, low-to-high-level 

tpLH 

output from A, B, C, and D through 2 levels of logic 

See Note 3 

15 25 

Propagation delay time, low-to-high-level 

tpLH 

output from A, B, C, and D through 3 levels of logic 


20 30 


fCTffl 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SNRfldR SN7ddR 

BCD-TO-DECIMAL DECODERS/DRIVERS 


DECEMBER 1 972-REVISED MARCH 1988 


FOR USE AS LAMP, RELAY, OR MOS DRIVERS 


featuring 

• Full Decoding of Input Logic 

• 80-mA Sink-Current Capability 

• All Outputs Are Off for Invalid 
BCD Input Conditions 



INPUTS 

OUTPUTS | 


D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

o 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

-I 

< 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

> 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = high level (off), L = low level (on) 

description 

These monolithic BCD-to-decimal decoders/drivers 
consist of eight inverters and ten four-input NAND 
gates. The inverters are connected in pairs to make BCD 
input data available for decoding by the NAND gates. 
Full decoding of valid BCD input logic ensures that all 
outputs remain off for all invalid binary input conditions. 
These decoders feature TTL inputs and high- 
performance, n-p-n output transistors designed for use 
as indicator/relay drivers or as open-collector logic- 
circuit drivers. Each of the high-breakdown output 
transistors (30 volts) will sink up to 80 milliamperes of 
current. Each input is one normalized Series 54/74 load. 
Inputs and outputs are entirely compatible for use with 
TTL logic circuits, and the outputs are compatible for 
interfacing with most MOS integrated circuits. Power 
dissipation is typically 215 milliwatts. 


SN5445 . . . J OR W PACKAGE 
SN7445 . . . N PACKAGE 
(TOP VIEW) 


0 c 

7T 

Jl6 

i C 

2 

15 

2 L 

3 

14 

3 C 

4 

13 

4 C 

5 

12 

5 C 

6 

11 

6 C 

7 

10 

GND C 

8 

9 


logic diagram (positive logic) 



logic symbol 


BCD/DEC 

5$ 

6£ 

70 

80 

90 


Pin numbers shown are for J, N, and W packages. 


PRODUCTION DATA document] contain information 
current at of publication data. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily include testing of all parameters. 
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TTL Devices 


SN5445, SN7445 

BCD-TO-DECIMAL DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Maximum current into any output (off-state) 1 mA 

Operating free-air temperature range: SN5445 Circuits — 55°Cto125°C 

SN7445 Circuits 0°C to 70°C 

Storage temperature range -65°Cto150°C 


2 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN5445 

SN7445 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

MM 

Off-state output voltage 

30 

30 

v 

Operating free-air temperature, T A 

-55 125 

0 70 

mrm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt 

MAX 


V|H 

High-level input voltage 


2 

MM 

V|L 

Low-level input voltage 


0.8 

m 

V|K 

Input clamp voltage 

Vcc = MIN, 1 1 = — 12 mA 

-1.5 

MM 

^O(on) 

On-state output voltage 

V C c = MIN, v IH = 2V - 

'O(on) = 80 mA 

0.5 

0.9 

V 

V | L = 0.8 V 

'O(on) = 20 mA 

0.4 

'O(off) 

Off-state output current 

Vcc = min, V| H = 2V, 

V| L = 0.8V, V O ( o ff) = 30V 

250 

mA 

1 1 Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 


l|H 

High-level input current 

V C c = MAX, V | = 2.4 V 

40 

B9i 

'IL 

Low-level input current 

Vcc = MAX, v l = 0 4 v 

-1.6 

12^1 

'cc 

Supply current 

Vcc = MAX, See Note 2 

SN5445 

43 

62 

mA 

SN7445 

43 

70 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
^ All typical values are at Vqq = 5 V, T A = 25°C. 

NOTE 2: l^c ' s measured with all inputs grounded and outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


| PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

fUQ 

IPLH 

Propagation delay time, low-to-high-level output 

C|_ = 15pF, Rl = 100S1, See Note 3 

50 


*PHL 

Propagation delay time, high-to-low-level output 

50 

■Si 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 

schematics of inputs and outputs 


EQUIVALENT OF ALL INPUTS 



TYPICAL OF ALL OUTPUTS 
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SN5446A, '47A, '48, SN54LS47, 'LS48, 'LS49, 
SN7446A, '47A, '48, SN74LS47, LS48, 'LS49 
BCD TO SEVEN SEGMENT DECODERS/DRIVERS 

MARCH 1974 — REVISED MARCH 1988 

'46 A, '47A, LS47 '48, 'LS48 'LS49 

feature feature feature 

• Open-Collector Outputs • Internal Pull-Ups Eliminate • Open-Collector Outputs 

Drive Indicators Directly Need for External Resistors , ■ 

• Blanking Input 

• Lamp-Test Provision • Lamp-Test Provision 

• Leading/Trailing Zero • Leading/Trailing Zero 

Suppression Suppression 


SN5446A, SN5447A, SN54LS47, SN5448, 
SN54LS48 . . . J PACKAGE 
SN7446A. SN7447A, 

SN7448 . . . N PACKAGE 
SN74LS47, SN74LS48 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS47, SN54LS48 . . . FK PACKAGE 
(TOP VIEW) 



2 


SN54LS49 . . . J OR W PACKAGE SN54LS49 . . . FK PACKAGE 

SN74LS49 . . . D OR N PACKAGE (TOP VIEW) 

(TOP VIEW) 



a> q U "o ° 
z z 

(3 


NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN5446A, '47A, '48, SN54LS47, 'LS48, 'LS49 
SN7446A, '47 A, '48, SN74LS47, 'LS48 f 'LS49 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


• All Circuit Types Feature Lamp Intensity Modulation Capability 



DRIVER OUTPUTS 

TYPICAL 


TYPE 

ACTIVE 

OUTPUT 

SINK 

MAX 

POWER 

PACKAGES 


LEVEL 

CONFIGURATION 

CURRENT 

VOLTAGE 

DISSIPATION 


SN5446A 

low 

open-collector 

40 mA 

30 V 

320 mW 

J, W 

SN5447A 

low 

open-collector 

40 mA 

15 V 

320 mW 

J. W 

SN5448 

high 

2-kfi pull-up 

6,4 mA 

5.5 V 

265 mW 

J.W 

SN54LS47 

low 

open-collector 

12 mA 

15 V 

35 mW 

J, w 

SN54LS48 

high 

2-kfi pull-up 

2 mA 

5.5 V 

125 mW 

J. w 

SN54LS49 

high 

open-collector 

4 mA 

5.5 V 

40 mW 

J, w 

SN7446A 

low 

open-collector 

40 mA 

30 V 

320 mW 

J. N 

SN7447A 

low 

open-collector 

40 mA 

15 V 

320 mW 

J, N 

SN7448 

high 

2-kfl pull-up 

6.4 mA 

5.5 V 

265 mW 

J, N 

SN74LS47 

low 

open-collector 

24 mA 

1 5 V 

35 mW 

J, N 

SN74LS48 

high 

2-kfi pull-up 

6 mA 

5.5 V 

1 25 mW 

J, N 

SN74LS49 

high 

open-collector 

8 mA 

5.5 V 

40 mW 

J, N 


logic symbols* 


'46A, '47 A, 'LS47 


< 41 

Bl/RBO « 



'48. 'LS48 



'LS49 



* These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 
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SN5446 A, '47A, '48, SN54LS47, 'LS48, 'LS49, 
SN7446A, '47 A, '48, SN74LS47, 'LS48, 'LS49 
BCD-TO-SEVENSEGMENT DECODERS/DRIVERS 


description 

The '46A, '47A, and 'LS47 feature active-low outputs designed for driving common-anode LEDs or incandescent 
indicators directly. The '48, 'LS48, and 'LS49 feature active-high outputs for driving lamp buffers or common-cathode 
LEDs. All of the circuits except 'LS49 have full ripple-blanking input/output controls and a lamp test input. The 'LS49 
circuit incorporates a direct blanking input. Segment identification and resultant displays are shown below. Display 
patterns for BCD input counts above 9 are unique symbols to authenticate input conditions. 

The '46 A, *47 A, '48, 'LS47_ i _and 'LS48 circuits incorporate automatic leading and/or trailin g-edg e zero-blanking control 
(RBI and RBO). Lamp test (LT) of these types may be performed at any time when the BI/RBO node is at a high level. 
All types (including the '49 and 'LS49) contain an overriding blanking input (Bl), which can be used to control the 
lamp intensity by pulsing or to inhibit the outputs. Inputs and outputs are. entirely compatible for use with TTL logic 
outputs. 

The SN54246/SN74246 and '247 and the SN54LS247/SN74LS247 and 'LS248 compose the B and the '£? with 
tails and were designed to offer the designer a choice between two indicator fonts. 
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SEGMENT 

IDENTIFICATION 


'46A, '47A, 'LS47 FUNCTION TABLE (T1> 


DECIMAL 

OR 

INPUTS 

BI/RBO* 

OUTPUTS 

NOTE 

FUNCTION 

LT 

rbT 

D 

c 

B 

A 

a 

b 

C 

d 

e 

f 

g 

0 

H 

H 

L 

L 

L 

L 

H 

ON 

ON 

ON 

ON 

ON 

ON 

OFF 


1 

H 

X 

L 

L 

L 

H 

H 

OFF 

ON 

ON 

OFF 

OFF 

OFF 

OFF 


2 

H 

X 

L 

L 

H 

L 

H 

ON 

ON 

OFF 

ON 

ON 

OFF 

ON 


3 

H 

X 

L 

L 

H 

H 

H 

ON 

ON 

ON 

ON 

OFF 

OFF 

ON 


4 

H 

X 

L 

H 

L 

L 

H 

OFF 

ON 

ON 

OFF 

OFF 

ON 

ON 


5 

H 

X 

L 

H 

L 

H 

H 

ON 

OFF 

ON 

ON 

OFF 

ON 

ON 


6 

H 

X 

L 

H 

H 

L 

H 

OFF 

OFF 

ON 

ON 

ON 

ON 

ON 


7 

H 

X 

L 

H 

H 

H 

H 

ON 

ON 

ON 

OFF 

OFF 

OFF 

OFF 


8 

H 

X 

H 

L 

L 

L 

H 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

1 

9 

H 

X 

H 

L 

L 

H 

H 

ON 

ON 

ON 

OFF 

OFF 

ON 

ON 


10 

H 

X 

H 

L 

H 

L 

H 

OFF 

OFF 

OFF 

ON 

ON 

OFF 

ON 


11 

H 

X 

H 

L 

H 

H 

H 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 


12 

H 

X 

H 

H 

L 

L 

H 

OFF 

ON 

OFF 

OFF 

OFF 

ON 

ON 


13 

H 

X 

H 

H 

L 

H 

H 

ON 

OFF 

OFF 

ON 

OFF 

ON 

ON 


14 

H 

X 

H 

H 

H 

L 

H 

OFF 

OFF 

OFF 

ON 

ON 

ON 

ON 


15 

H 

X 

H 

H 

H 

H 

H 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 


Bl 

X 

X 

X 

X 

X 

X 

L 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

2 

RBI 

H 

L 

L 

L 

L 

L 

L 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

3 

LT 

L 

X 

X 

X 

X 

X 

H 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

4 


H = high level, L = low level, X = irrelevant 

NOTES: 1. The blanking input (Bl) must be open or held at a high logic level when output functions O through 15 are desired. The 
ripple-blanking input (RBI) must be open or high if blanking of a d ecim al zero is not desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are off regardless of the level of any 
other input. 

3. When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs 
go off and the ripple blanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment outputs are on. 

* BI/RBO is wire AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 
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'48. LS48 

FUNCTION TABLE (T2) 


DECIMAL 

OR 

FUNCTION 

INPUTS 

BI/RBOt 

OUTPUTS 

NOTE 

LT 

RBI 

D 

c 

B 

A 

a 

b 

c 

d 

e 

f 

q 

0 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 


1 

H 

X 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 


2 

H 

X 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 


3 

H 

X 

L 

L 

H 

H 

H 

H 

H 

U 

H 

L 

L 

H 


4 

H 

X 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 


5 

H 

X 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 


G 

H 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 


7 

H 

X 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 


8 

H 

X 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 


9 

H 

X 

H 

L 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 


10 

H 

X 

H 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 


11 

H 

X 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 


12 

H 

X 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 


13 

H 

X 

H 

H 

L 

H 

H 

H 

L 

L 

H 

L 

H 

H 


14 

H 

X 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

H 

H 


15 

H 

X 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 


Bl 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

2 

RBI 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

3 

LT 

_L_ 

_>LJ 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

4 


H - high level, L - low level, X = irrelevant 

NOTES: 1. The blanking input (81) must be open or held at a high logic level when output functions 0 through 15 are desired. The 
ripple blanking input (RBI ) must be open or high, if blanking of a decimal zero is not desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are low regardless of the level of any 
other input . 

3. When ripple blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp-test input high, all segment outputs 
go low and the ripple-blanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple blanking output (Bl/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment outputs are high. 

t Bl/RBO is wire- AND logic serving as blanking input (Bl) and/or ripple blanking output (RBO). 


'LS49 

FUNCTION TABLE (T3) 



H - high level, L = low level, X = irrelevant 

NOTES: 1 . The blanking input (Bl) must be open or held at a high logic level whe n output functions 0 through 15 are desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are low regardless of the level of any 
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SN5446A, '47 A, '48. 
SN7446A, '47 A, '48 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


-46A, '47A, '48 
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SN5446A, SN5447A, SN7446A, SN7447A 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN5446A, SN5447A -55°Cto125°C 

SN7446A, SN7447A 0°C to 70° C 

Storage temperature range —65 C to 150'C 


2 "1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 4 

MIN TYPi MAX 


V | h High-level input voltage 


2 

mm 

V||_ Low-level input voltage 


0.8 


V|k Input clamp voltage 

Vcc = MIN, 1 1 = —12 mA 

-1.5 

mm 

Voh High-level output voltage 

BI/RBO 

V CC = MIN, V|h = 2V, 

V||_ = 0.8 V, l 0 H = —200 pA 

2.4 3.7 

V 

Vol Low-level output voltage 

BI/RBO 

Vcc = MIN, V|h - 2 V, 

V|l = 0.8 V, Iol = 8 mA 

0.27 0.4 

V 

*0 (of f ) Off-state output current 

a thru g 

V CC = MAX. V| h = 2 V, 

V| L = 0.8 V, V 0 (of f ) = MAX 

250 

P A 

^O(on) On-state output voltage 

a thru g 

V C c = MIN, V|H = 2 V, 

V| L * 0.8 V, lo(on) =40mA 

0.3 0.4 

V 

l| Input current at maximum input voltage 

Any input 
except BI/RBO 

V C c = MAX. V| = 5.5V 

1 

mA 

l|H High-level input current 

Any input 

except BI/RBO 

V C c = MAX, V, = 2.4 V 

40 

pA 

1 1 1 _ Low-level input current 

Any input 
except BI/RBO 

Vcc = MAX, V| = 0.4 V 

-1.6 

mA 

Bl/RBO 

-4 

Iqs Short-circuit output current 

Bl/RBO 

V C c = MAX 

-4 

BBi 

ICC Supply current 

Vcc ~ max. 

See Note 2 

SN54' 

64 85 

mA 

SN74’ 

64 103 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
-i- All typical values are at V cc = 5 V. T A = 25°C. 

NOTE 2: Iqq is measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 


t 0 ff Turn-off time from A input 

C L = 1 5 pF, R|_ = 120 il. 

See Note 3 

100 

D 

t 0 n Turn-on time from A input 

100 

t 0 ff Turn-off time from RBI input 

100 

ns 

t on Turn-on time from RBI input 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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NOTE 1: Voltage values are with respect to network ground terminal . 

recommended operating conditions 



SN5446A 

SN5447A 

SN7446A 

SN7447A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

mi 

4.75 5 5.25 

4.75 5 5.25 

Di 

Off-state output voltage, VQ( 0 ff) 


30 

15 

30 

15 

mm 

On-state output current, lo(on) 

a thru g 

40 

40 

40 

40 


High-level output current, loH 

Bl/RBO 

-200 

-200 

-200 

-200 


Low-level output current, Iql 

Bl/RBO 

8 

8 

8 

8 

mA 

Operating free-air temperature, T/\ 

-55 125 

-55 1 25 

0 70 

0 70 

"C 
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SN5448, SN7448 

BCD TO-SEVEN-SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN5448 -55°Cto125°C 

SN7448 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN5448 

SN7448 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

a thru g 

-400 

-400 

pA 

BI/RBO 

-200 

-200 

Low-level output current, Iql 

fiSutouTiMI 

6.4 


mA 


8 

8 

Operating free-air temperature, T/\ 

-55 125 

o 

r- 

o 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

MIN TYPl MAX 


V|H High-level input voltage 


2 

V 

V|l Low-level input voltage 


0.8 

V 

V|k Input clamp voltage 

Vcc = MIN, l| = -12 mA 

-1.5 

V 

Vqh High-level output voltage 

a thru g 

V C c = MIN, V IH = 2V . 

V 1 1_ = 0.8 V, l OH = MAX 

2.4 4.2 

V 

bT/rbo 

2.4 3.7 

Iq Output current 

a thru g 

V cc = MIN, V 0 = 0.85 V, 
Input conditions as for Vqh 

-1.3 -2 

mA 

Vql Low-level output voltage 

V C C = min, V|H = 2 V, 

V| L = 0.8V, I 0l = MAX 

0.27 0.4 

V 

l| Input current at maximum input voltage 

Any input 

except BI/RBO 

V cc = MAX, V| = 5.5 V 

1 

mA 

1 1 H High-level input current 

Any input 

except BI/RBO 

Vcc = MAX, V| = 2.4 V 

40 

pA 

l|L Low-level input current 

Any input 

except BI/RBO 

V CC = MAX, V| = 0.4 V 

-1.6 

mA 

BI/RBO 

-4 

'OS Short-circuit output current 

Bl/RBO 

Vcc = MAX 

-4 

mA 

'CC Supply current 

Vcc = MAX, 
See Note 2 

SN5448 

53 76 

mA 

SN7448 

53 90 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
I- All typical values are at Vqq = 5 V, = 25°C. 

NOTE 2: Iqc ' s rneasured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PHL Propagation delay time, high-to-low-level output from A input 

C L = 15 pF, R L = 1 kfi 

See Note 3 

100 

ns 

tpLH Propagation delay time, low-to-high-level output from A input 

100 

tpHL Propagation delay time, high-to-low-level output from RBI input 

100 

ns 

IPLH Propagation delay time, low-to-high-level output from RBI input 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SNR/ll <547 <tl\l74(<tA7 

BCD-TO-SEVEN SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC ( see Note 1 ) 7 V 

Input voltage 7 V 

Peak output current (t w < 1 ms, duty cycle < 10%) 200 mA 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54LS47 — 55°Cto125°C 

SN74LS47 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS47 

SN74LS47 


MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

s 

Off-state output voltage, Vgloff) 


15 

15 

N 

On-state output current, lo(on) 


12 

24 

mA 

High-level output current, Ioh 

BI/RBO 

-50 

-50 

mm 

Low-level output current, Iql 

Bl/RBO 

1.6 

3.2 

mm 

Operating free-air temperature, T/\ 

-55 125 

0 70 

■a 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS47 

SN74LS47 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|(-( High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.7 

0.8 

V 

V|K Input clamp voltage 

Vcc = MIN, 1 1 = — 1 8 mA 

-1.5 

-1.5 

V 

V(0H High-level output voltage 

Bl/RBO 

V CC = MIN, V| H = 2V, 

ViL-VjLmsx, IqH ~ “50 

2.4 4.2 

2.4 4.2 

V 

Vql Low-level output voltage 

Bl/RBO 

V C c = MIN, 

V| H = 2V, 

V|l = V|l max 

'OL = 1-6 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 3.2 mA 


0.35 0.5 

1 0 (of f ) Off-state output current 

a thru g 

V C c = MAX, V|h = 2V, 

V| L = V| L max, V 0 ( off ) = 15 V 

250 

— 

250 

mA 

v O(on) On-state output voltage 

a thru g 

V CC = MIN, 

V|h = 2V. 

V|l = V, L max 

'O(on) = 12 mA 

0.25 0.4 

0.25 0.4 

V 

•Ofon) = 24 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V C c = MAX, Vj = 7 V 

0.1 

0.1 

mA 

1 1 h High-level input current 

V CC = MAX, V| = 2.7 V 

20 

20 

MA 

1 1 1 _ Low-level input current 

Any input 

except Bl/RBO 

V C c = max, V| = 0.4 V 

-0.4 

-0.4 

mA 

Bl/RBO 

-1.2 

-1.2 

Short-circuit 

'os 

output current 

Bl/RBO 

Vcc = MAX 

-0.3 -2 

-0.3 -2 

mA 

ICC Supply current 

Vcc = MAX . See Note 2 

7 13 

7 13 

mA 


tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t- All typical values are at Vqq = 5 V. T A ■ 25 U C. 

NOTE 2: Iqc is measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

t 0 ff Turn-off time from A input 

C L = 15 pF. R l = 665 fi. 

See Note 3 

100 

ns 

t on Turn-on time from A input 

100 

t 0 ff Turn-off time from RBI input, outputs (a-f) only 

100 

ns 

t on Turn-on time from RBI input, outputs (a-f) only 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS48, SN74LS48 

BCD-TO-SEVEN SEGMENT DECODERS/DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS48 — 55 Cto125°C 

SN74LS48 0°C to 70°C 

Storage temperature range —65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS48 

SN74LS48 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

■ 

-100 

-100 

pA 

BI/RBO 

-50 

-50 

Low-level output current, Iol 

... 

a thru g 

2 

6 

mA 

Bi/RBO 

1.6 

3.2 

Operating free-air temperature, 

-55 125 

o 

O 

m 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS48 

SN74LS48 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

■■ 

V||_ Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

V CC = MIN, 1 1 = — 18 mA 

-1.5 

-1.5 

V 

^OH High-level output voltage 

a thru g and 
Bi/RBO 

V CC = MIN. V| H - 2 V, 

V 1 (_ = V | l max, Iqh = MAX 

2.4 4.2 

mmm 

V 

Iq Output current 


V CC = MIN, V Q = 0.85 V, 

Input conditions as for Vqh 

-1.3 -2 


mA 

Vqi_ Low-level output voltage 

a thru g 

V C c = MIN, 

V| H - 2 V, 

V|l = V|l max 

lOL = 2 mA 

0.25 0.4 

0.25 0.4 

V 

'OL = 6 mA 


0.35 0.5 

BI/RBO 

Vcc = min, 

V,h = 2V. 

V| L = V| l max 

'OL = 1 -6 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 3.2 mA 


0.35 0.5 

Input current at 

l| . 

maximum input voltage 

Any input 

except BI/BRO 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

l||-| High-level input current 

Any input 

except BI/RBO 

V C c = MAX, V| = 2.7 V 

20 

20 

mA 


Any input 

except BI/RBO 

V C c = MAX, V, = 0.4 V 

-0.4 

-0.4 

mA 

Bl/RBO 

-1.2 

-1.2 

Short-circuit 

'os 

output current 

Bi/RBO 

Vcc = MAX 

-0.3 -2 

-0.3 -2 

mA 

ICC Supply current 

V C C = MAX, See Note 2 

25 38 

25 38 

BIW 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
•i-AII typical values are at V QC = 5 V, T/^ 25° C. 

NOTE 2: Iqq is measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

Ef!TEl 

*PHL Propagation delay time, high-to-low-level output from A input 

C L = 15 pF, R L = 4 kfJ, 

See Note 3 

100 

ns 

tpLH Propagation delay time, low-to-high-level output from A input 

100 

tpRL Propagation delay time, high-to-low-level output (a-f only) from RBI input 

C L = 15 pF, R L = 6 kfi, 

See Note 3 

100 

ns 

l PLH Propagation delay time, low-to-high-level output (a-f only) from RBI input 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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BCD-TO-SEVEN-SEGMENT-DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54LS49 — 55°Cto125°C 

SN74LS49 0°C to 70°C 

Storage temperature range -65° C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS49 

SN74LS49 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

| 

I 

4.75 5 5.25 

V 

High-level output voltage, Vqh 

5.5 

5.5 

mm 

Low-level output current, Iql 

4 

8 

W!T.W 

Operating free-air temperature, 

-55 125 

0 70 

kb ! 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS49 

SN74LS49 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V 1 1 -| High-level input voltage 


2 

2 

rai 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|k Input clamp voltage 

Vqc - MIN, Ij = —18 mA 

-1.5 

-1.5 

V 

'OH High-level output current 

Vcc = MIN, V|H = 2V, 

V|L = V|L max . Vqh = 5.5 V 

250 

250 

pA 

Vol Low-level output voltage 

V C c = MIN, 

V| H = 2 V, 

V, L = V|l max 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 


l|(-| High-level input current 

V C c = MAX, V| = 2.7 V 

20 

20 


1 1 j_ Low-level input current 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 


ICC Supply current 

Vcc = MAX, See Note 2 

8 15 

8 15 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
I All typical valuesare at Vqq = 5 V, = 25‘'c. 

NOTE 2: is measured with all outputs open and all inputs at 4.5 V. 



switching characteristics, Vcc = 5 V, T/\ = 25 °C 



PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PHL 

Propagation delay time, high-to-low-level output from A input 

C L = 15 pF, R l = 4 kf), 

100 

ns 

l PLH 

Propagation delay time, low-to-high-level output from A input 

See Note 3 

100 

IPHL 

Propagation delay time, high-to-low-level output (a-f only) from RBI input 

Cl = 15 pF, R L = 6 k0. 

100 

ns 

*PLH 

Propagation delay time, low-to-high-level output (a-f only) from RBI input 

See Note 3 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN5450, SN7450 

DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES (ONE GATE EXPANDABLE) 


• Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 

• Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain two independent 2-wide 
2-input AND-OR-INVERT gates with one gate 
expandable. They perform the Boolean function 
V = AB + CD with X and X left open. 

The SN5450 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN7450 is characterized for 
operation from 0°C to 70°C. 

logic symbol* 



positive logic: Y = AB + CD 
(with X and X open) 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for J and N packages. 


DECEMBER 1983-REVISED MARCH 1988 


SN5450 . . . J PACKAGE 
SN7450 . . . N PACKAGE 
(TOP VIEW) 


1AC)l l 


D Vqc 

2AC2 

13 

DIB 

2B C 3 

12 

Dix 

2C C 4 

1 1 

Dix 

2DC 5 

10 

DID 

2Y£ 6 

9 

Die 

GNDQ 7 

8 

D1Y 


SN5450 . . . W PACKAGE 
(TOP VIEW) 


ixO 

n 

J 14 

Did 

ix(D 

2 

13 

Die 

1AC 

3 

12 

D 1 Y 

vccT 

4 

1 1 

D GND 

ibC 

5 

10 

D 2Y 

2AC 

6 

9 

5 2D 

2BC 

7 

8 

D 2C 


logic diagram (positive logic) 


ix IX 





PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5450 SN7450 

DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES (ONE GATE EXPANDABLE) 


schematic (each AND-OR-INVERT gate) 


(NOT ON GATE 2) 


Resistor values shown are nominal. 

If expander is not used, leave X and X open. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN5450 -55°Cto125°C 

SN7450 0°C to 70 °C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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SN5450 SN7450 

DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES (ONE GATE EXPANDABLE) 


recommended operating conditions 



SN5450 

SN7450 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 0.4 

-0.4 

mm 

IqL Low-level output current 

16 

16 


Operating free-air temperature 

-55 125 

0 70 

MM 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN5450 

SN7450 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — 1 2 m A 

- 1.5 

- 1.5 

V 

v OH 

Vcc = M 'N, V|i_ = 0.8 V, l 0H = - 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c=MIN, V| H = 2V, l 0L = 16mA 

0.2 0.4 

0.2 0.4 

V 

'I 

Vcc = MAX, V| = 5.5 V 

1 

1 

■SB 

'IH 

V CC = MAX. V| H = 2.4 V 

40 

40 

IQH 

IlL 

Vcc = MAX, V| L = 0.4V 

- 1.6 

- 1.6 

■ 

'os§ 

Vcc = max 

- 20 - 55 

1 

CO 

1 

cn 

ui 

m 

'CCH 

Vcc = max, V| = 0 V 

4 8 

4 8 

mm 

1 CCL 

Vcc = MAX, See Note 2 

7.4 14 

7.4 14 

m 

1x1 

Vx X = 0.4 V, IqL = 16 mA 

-2.9 

-3.1 

m 

< 

CD 

m 

D 

l X + lx = 0.41 m A, F*XX = 0. Iol = '6 mA 

1.1 


V 

l X + lx = 0.62 mA, R'xx = 0, 1 q L = 1 0 mA 


1 

I 

O 

> 

lx = 0.15 mA, lx = ~ 0.15mA, lOH = ~ 0.4 mA 

2.4 3.4 


V 

lx = 0.27 mA, lx = — 0.27 mA, Iqh = — 0.4 mA 


2.4 3.4 

V 0L 1 

l X + lx = 0.3 mA, Rxx = 138 fl, lOL = 16 mA 

0.2 0.4 


V 

l x + l)< = 0.43 mA, Rxx = 130 IqL ~ 16 mA 


0.2 0.4 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at V C q = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 

1 Using expander inputs, Vqq = MIN, T A = MIN, except typical values. 

NOTE 2 : All inputs of one AND gate at 4.5 V,all others at GN D. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 



FROM 

TO 


MIN 

TYP 

MAX 

UNIT 

PARAMETER 

TEST CONDITIONS 

(INPUT) 

(OUTPUT) 






tPLH 

Any 


R L = 400 Q, c L = 1 5 pF 

Expander pins open 


13 

22 


fPHL 



8 

15 

— 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic ''Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 


description 

The '51 and 'S51 contain two independent 2-wide 
2-input AND-OR-INVERT gates. They perform the 
Boolean function Y = AB + CD. 

The 'LS51 contains one 2-wide 3-input and one 
2-wide 2-input AND-OR-INVERT gates. They perform the 
Boolean functions 1Y = ( 1 A - IB- 1C) + (ID- IE- IF) 
and 2Y = (2A-2B) + (2C-2D). 

The SN5451, SN54LS51, and SN54S51 are 
characterized for operation over the full military 
temperature range of - 55°C to 1 25°C. The SN7451 , 
SN74LS51 andSN74S51 are characterized for operation 
from 0°C to 70 °C. 

logic diagrams 

'51, S51 



2D 1 / 


LS51 




SN5451, SN54LS51, SN54S51, 
SN7451, SN74LS51, SN74S51 
AND-OR-INVERT GATES 

DECEMBER 1983 - REVISED MARCH 1988 


SN5451 . . . J PACKAGE 
SN54S51 . . . J OR W PACKAGE 
SN7451 . . . N PACKAGE 
SN74S51 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

n 

J M 

3 vcc 

2 A r 

2 

13 

: 1B 

2b q 

3 

12 

3 NU 

2C C 

4 

11 

3 NU 

2D C 

5 

10 

5 ID 

2Y C 

6 

9 

1 1C 

GND £ 

7 

8 

3 1Y 


SN5451 . . . W PACKAGE 
(TOP VIEW) 




SN54LS51 . . . J OR W PACKAGE 
SN74LS51 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A C 

FT 

J 14 

^ Vcc 

2A C 

2 

13 

3 ic 

2B C 

3 

12 

D IB 

2C C 

4 

1 1 

□ IF 

2D C 

5 

10 

: ie 

2Y C 

6 

9 

3 id 

GND C 

7 

8 

: i y 


NC- No internal connection 
NU - Make no external connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5451, SN54LS51, SN54S51 
SN7451, SN74LS51, SN74S51 
AND-OR-INVERT GATES 


SN54S51 . . . FK PACKAGE 
(TOP VIEW) 


SN54LS51 . . . FK PACKAGE 
(TOP VIEW) 


< < y a m 

CM <- Z > t - 



> a o >- a 

CN Z Z «- r- 

13 


O 

< < U O o 

N r* Z > r- 



2 


logic symbols t 


'51, 'S51 



NC - No internal connection 
NU - Make no external connection 


LS51 



positive logic: 

1 Y = (1A-1B-1C) + (1D-1E-1F) 
2Y = (2A- 2B) + (2C- 2D) 

^These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


schematics 


'51 
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SIM545 1 , SN54LS51, SN54S51 
SN7451, SN74LS51, SN74S51 
AND OR INVERT GATES 
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SN5451, SN7451 
ANDORINVERT GATES 


recommended operating conditions 



SN5451 

SN7451 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|n High-level input voltage 

2 

2 

V 

V|| Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

16 

16 

■r-'s* 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5451 

SN7451 

UNIT 

MIN TYP $ MAX 

MIN TYPt MAX 

VlK 

V C c = MIN. I| = — 12mA 

- 1.5 

- 1.5 

V 

< 

0 

1 

V CC =MIN, V)l = 0.8V, l 0H = - 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

o 

> 

V CC = MIN, V|h = 2V, IOL = ^® nn ^ 

0.2 0.4 

0.2 0.4 

V 

ll 

V CC -MAX. V| = 5.5 V 

1 

1 


'IH 

V CC = MAX. V| = 2.4 V 

40 

40 

mm 

'IL 

Vcc -MAX, V | = 0.4 V 

- 1.6 

- 1.6 


'OStj 

V CC “ MAX 

- 20 - 55 

-18 -55 


'CCH 

V CC - MAX. V| = 0V 

4 8 

4 8 

■HU 

'CCL 

V CC -max. See Note 2 

7.4 14 

7.4 14 

Hud 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: All inputs of one AN D gate at 4.5 V , all others at GN D. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Any 


R L = 400 52. C u =15pF 

13 

22 

ns 

1PHL 


8 

15 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS51, SN74LS51 
AND OR INVERT GATES 


recommended operating conditions 



SN54LS51 

SN74LS51 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

iiaHmsi 

V 

V|p| High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

■m 

Iql Low-level output current 

4 

8 

m2 

Operating free-air temperature 

-55 125 

0 70 

LJEJ 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS51 

SN74LS51 

UNIT 

MIN TYP* MAX 

MIN TYPJ MAX 

V|K 

Vcc = MIN, 1 1 = — 18mA 

- 1.5 

-1.5 

V 

v OH 

V C c = MIN, V| L = MAX, l 0H = - 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V, h = 2 V, l 0L =4mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V IH = 2 V, l 0L = 8mA 


0.35 0.5 

'I 

V C c = MAX, V| = 7 V 

0.1 

0.1 


'IH 

Vcc = MAX, V | = 2 .7 V 

20 

20 

mA 

l|L 

v c c = MAX, V , = 0.4 V 

-0.4 

-0.4 

mrrmm 

'OSS 

Vcc = MAX 

-20 -100 

-20 -100 

^Enm 

'CCH 

V CC = MAX. V|=0V 

0.8 1 .6 

0.8 1 .6 


'CCL 

Vcc = MAX, See Note 2 

CO 

cm' 

1.4 2.8 

mA 


t For conditions shown as M IN or MAX , use the appropriate value specified under recommended operating conditions. 

X All typical values are at V cc = 5V,T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2: All inputs of one AN D gate at 4.5 V, all others at GND. 


switching characteristics, Vqc = 5 V, Ta - 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

Any 


R|_ = 2kn, C L = 15pF 

12 

20 

ns 

<PHL 


12.5 

20 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S51, SN74S51 
AND-OR INVERT GATES 


recommended operating conditions 



SN54S51 

SN74S51 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 


V 

V | (_j High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

— 

IqL Low-level output current 

20 

20 

■ 

Operating free-air temperature 

-55 125 

O 

r-* 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S51 

SN74S51 

UNIT 

MIN TYPt MAX 

MIN TYP $ MAX 

V|K 

Vcc = MIN. 1 1 = — 18 mA 

- 1.2 

-1.2 

V 

v OH 

Vcc = MIN. V||_ = 0.8V, lOH = — ^ mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = MIN, V 1 1_| = 2 V , Iql = 20 mA 

0.5 

0.5 

V 

M 

Vcc = MAX, V | = 5 .5 V 

1 

1 

m 

1 IH 

Vcc = MAX, V| = 2.7 V 

50 

50 


l|L 

Vcc = MAX, V | = 0 .5 V 

-2 

-2 


'oss 

V C c = MAX 

-40 -100 

-40 -100 


'CCH 

Vcc = MAX, V | = 0 V 

8.2 17.8 

8.2 17.8 

■soil 

'CCL 

Vcc = MAX, See Note 2 

13.6 22 

13.6 22 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V,T^ = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2: All inputs of one AN D gate at 4.5 V , all others at GN D. 


switching characteristics, Vcc = 5 V, J/\ = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 



R l = 280 n. 

C L = 15 pF 

3.5 


ns 

IPHL 

Any 

Y 

3.5 

5.5 

ns 

fPLH 

R l =280 n. 

C L = 50 pF 

5 

ns 

IPHL 



5.5 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices are expandable 4-wide AND-OR- 
INVERT gates. They perform the B oolean 
function Y = AB + CD + EF + GH + X with 
X = output of SN5460/SN7460. 

The SN5453 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN7453 is characterized for 
operation from 0°C to 70 °C. 

logic symbol* 



positive logic: Y = AB + CD + EF + GH + X 

X = output of SN5460/SN7460 

*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for J and N packages. 

logic diagram (positive logic) 



SNR4R1 Q|U74K'J 

EXPANDABLE 4-WIDE AND-OR-INVERT GATES 


DECEMBER 1 983- REVISED MARCH 1988 


SN5453 . . . J PACKAGE 
SN7453 . . . M PACKAGE 
(TOP VIEW! 


1 kj 14 

2 13 

3 12 

4 1 1 

5 10 

6 9 

7 8 


SN5453 . . . W PACKAGE 
(TOP VIEW) 




schematic 



Resistor values shown are nominal. 

If expander is not used, leave X and X open. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN5453, SN7453 

EXPANDABLE 4-WIDE AND-OR INVERT GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN5453 -55°C to 125°C 

SN7453 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


NOTE 1: Voltage values are with respect to network ground terminals. 


recommended operating conditions 



SN5453 

SN7453 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

• OH High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

16 

16 

■ 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5453 

SN7453 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc=MIN, 1 1 = — 1 2 m A 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN. V|c = 0.8V, 1 o H = — 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = MIN, V| H = 2 V, l 0L =16mA 

0.2 0.4 

0.2 0.4 

V 

'l 

V CC = MA X, V| = 5.5 V 

1 

1 

mA 

l|H 

V C c = MAX, V||-| = 2.4 V 

40 

40 

pA 

•lL 

V C c = MAX, V| L = 0.4 V 

- 1.6 

- 1.6 

mA 

| os§ 

V C c = MAX 

- 20 - 55 

-18 -55 

mA 

'CCH 

V C c = MAX, V| = 0V 

4 8 

4 8 

mA 

'CCL 

Vcc ~ MAX, See Note 2 

5.1 9.5 

5.1 9.5 

mA 

ix 1 

Vxx = 0.4 V, 1 q |_ = 16 m A 

- 2.9 

- 3.1 

mA 

V BE(Q)1 

IX + lx-0.41 mA R)<X = 0, lQL=16mA 

1.1 


V 

IX +, X = 0-62 mA, Rxx = 0, IO|_ =1 6mA 


1 

v oh1 

lx = 0.15 mA, lx = - 0.15 mA, Ioh = — 0.4 mA 

2.4 3.4 


V 

lx = 0.27 mA, lj< = — 0.27 mA, Ioh = — 0.4 mA 


2.4 3.4 

VqlI 

IX + 'X = 0.3 mA, Rxx= 138 n, IOL =1 6 m A 

0.2 0.4 


V 

'x + lx = 0-43 mA, Rj<x = 130J2, IOL =1 6cnA 


O 

k) 

o 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T^ = 25°C. 

® Not more than one output should be shorted at a time. 

* Using expander inputs, Vcc ~ MIN, = MIN, except typical values. 

NOTE 2: All inputs of one AND gate at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Any 


R L = 400 n, C(_=15pF # 

13 

22 

ns 

tPHL 


8 

15 

ns 


" Expander pins open. 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN5454, SN54LS54, SN7454, SN74LS54 
4-WIDE AND-OR-INVERT GATES 


• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 

DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain 4-wide AND-OR-INVERT gates. 
They perform the following Boolean functions: 

'54 Y = AB + CD + EF + GH 
LS54 Y = AB + CDE +FGH + IJ 

The SN5454 and SN54LS54 are characterized for 
operation over the full military temperature range of 
- 55 °C to 1 25°C. The SN7454 and SN74LS54 are 
characterized for operation from 0°C to 70 °C. 

logic diagrams (positive logic) 

'54 



DECEMBER 1983-REVISED MARCH 1988 


SN5454 . . . J PACKAGE 
SN7454 . . . N PACKAGE 
(TOP VIEW) 



SN5454 . . . W PACKAGE 
(TOP VIEW) 



SN54LS54 . . . J OR W PACKAGE 
SN74LS54 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS54 . . . FK PACKAGE 
(TOP VIEW) 


O 
O CJ 

m < z > -j 



> q u o n- 
Z 2 z 


NC — No internal connection 
NU — Make no external connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5454, SN54LS54, SN7454, SN74LS54 
4-WIDE AND-OR-INVERT GATES 
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SN5454, SN7454 
4-WIDE AND-OR-INVERT GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature: SN5454 -55°Cto125°C 

SN7454 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN5454 

SN7454 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

16 

16 


T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characterics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5454 

SN7454 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

Vcc = MIN, 1 1 = — 12mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V|l = 0.8V, lOH = — 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V CC = MIN. V| = 2 V, 1 q [_ - 16 m A 

O 

N3 

O 

0.2 0.4 

V 

'I 

Vcc = MAX. V | = 5.5 V 

i 

1 


'IH 

V C C = MAX, V | = 2.4 V 

40 

40 

PA 

IlL 

V C c = MAX, V | = 0.4 V 

- 1.6 

- 1.6 


'os§ 

V C c= MAX 

- 20 - 55 

-18 -55 


'CCH 

V CC = MAX, V|=0V 

4 8 

4 8 


'CCL 

V CC = MAX. See Note 2 

■BBS 


Ji 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vcc s5V . ^ A ~ 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: All inputs of one AND gate at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Any 

Y 

R[_ = 400 n, C L = 15 pF 

13 

22 

ns 

'PHL 

8 

15 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS54, SN74LS54 
4-WIDE AND-OR-INVERT GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note D 7 V 

Input voltage 7 V 

Operating free-air temperature: SN54LS54 -55°Cto125°C 

SN74LS54 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS54 

SN74LS54 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

^ | 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 0.4 

-0.4 

w3M\ 

lOL Low-level output current 

4 

8 

— 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS54 

SN74LS54 

UNIT 

MIN TYPt MAX 

MIN TYP$ MAX 

V|K 

lVJ.LIAlkrarm SSMI# 


- 1.5 

V 

VOH 

Vcc = MIN, V| i_ = MAX, l 0 H = -°- 4m A 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = MIN, V|h = 2V, IOL~4mA 

0.25 0.4 

0.25 0.4 

V 

V CC = MIN, v IH = 2V, Iql = 8 mA 


0.35 0.5 

'I 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = MAX, V| = 2.7 V 

20 

20 

pA 

'IL 

V C c = MAX, V | = 0.4 V 

- 0.4 

- 0.4 

mA 

'os§ 

Vcc = max 

-20 -100 

-20 -100 

mA 

'CCH 

Vcc = max, V| = 0V 

0.8 1.6 

0.8 1.6 

mA 

'CCL 

Vcc = MAX, See Note 2 

1 2 

1 2 

m A 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vcc = 5V,T^ = 25°C. 

§Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2 : All Inputs of one AND gate at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Any 


R L = 2kn, Cc=15pF 

12 

20 

ns 

'PHL 


12.5 

20 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS55, SN74LS55 
2-WIDE 4-INPUT AND-OR-INVERT GATES 

DECEMBER 1983-REVISED MARCH 1988 


o Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers and Flat 
Packages, and Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain 2-wide 4-input AND-OR- 
INVERT gates. They perform the Boolean function 
Y = ABCD + EFGH. 

The SN54LS55 is characterized for operation over the 
full military temperature range of - 55 °C to 1 25 °C. 
The SN74LS55 is characterized for operation from 
0°C to 70°C. 

logic symbol* 


& 

>1 

& 



positive logic: Y = ABCD + EFGH 

tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


logic diagram 



SN54LS55 . . . J OR W PACKAGE 
SN74LS55 . . . D OR N PACKAGE 
(TOP VIEW) 

Adi Ui4hv C C 

B [I 2 13HH 

CC3 12 3 g 
DC4 1 1 □ F 

NCt: 5 10 3 E 

NCC6 9 D NC 

gndQt spy 

SN54LS55 . . . FK PACKAGE 
(TOP VIEW) 

O 

O o 

CO < 2 > X 

/ L_JL_n_-ll— JLJ \ 

[ 3 2 1 20 19 \ 


9 10 11 12 13 

O Q O >- a 
2 Z Z Z 
IP 


NC - No internal connection 


schematic 



Resistor values shown are nomina 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS55, SN74LS55 

2-WIDE 4-INPUT AND-OR-INVERT GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature: SN54LS55 -55°C to 125°C 

SN74LS55 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS55 

SN74LS55 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|n High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

■ 

Iqh High-level output current 

- 0.4 

- 0.4 

MSM\ 

lOL Low-level output current 

4 

8 

9 

T/^ Operating free-air temperature 

-55 125 

0 70 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS55 

SN74LS55 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V| L = MAX, l 0H = - 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

V OL 

V C c = MIN, V|h = 2V. l 0L =4mA 

0.25 0.4 

0.25 0.4 

V 

V CC = MIN, M|h = 2V, Iol = 8 mA 


0.35 0.5 

l| 

Vcc = MAX, Vi = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = MAX, V| = 2.7 V 

20 

20 

juA 

IlL 

VCC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

ios§ 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

>CCH 

Vcc = MAX, V| = 0 V 

CO 

o’ 

o 

CO 

o 

o' 

mA 

'CCL 

Vcc = MAX, See Note 2 

0.7 1.3 

0.7 1 .3 

mA 


' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V^c = 5 V, Ta ~ 25°C. 

§Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2: All outputs of one AND gate at 4.5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Any 


RL=2k£2, Ci_=15pF 

12 

20 

ns 

'PH L 


12.5 

20 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS56, SIM54LS57, SW74LS56, SIM74LS57 
FREQUENCY DIVIDERS 


'LS56 Performs 50 to 1 Frequency Division 
(5 to 1, 5 to 1, and 10 to 1) 

'LS57 Performs 60 to 1 Frequency Division 
(6 to 1, 5 to 1, and 10 to 1) 

Available in P or JG package (two P or JG 
Packages Fit in a Single 16-pin Socket) 


• Maximum Clock Frequency 25 MHz Typical 


description 


DECEMBER 1983-REVISED MARCH 1988 


SN54LS56, SN54LS57 . . . JG PACKAGE 
SN74LS56, SN74LS57 . . . JG OR P PACKAGE 


(TOP VIEW) 


clkbCTTTTDqc 

vccC? 7 I]Qb 

QaC 3 6 UCLR 

GND(J4 sQCLKA 


FOR CHIP CARRIER INFORMATION, CONTACT THE FACTORY. 


These frequency dividers are particularly useful in generating one second or one hour timing pulses from 50 Hz (European 
standard frequency) or 60 Hz (United States standard frequency). 50 to 1 frequency division is accomplished in the 'LS56 by 
connecting output Q/\ to input CLKB. 60 to 1 frequency division in the 'LS57 is accomplished in the same way. More univer- 
sal capabilities are evidenced by the 25 MHz typical ^max and the almost limitless frequency division possibilities when used in 
cascade. Two 'LS56 packages may be interconnected to give frequency division of 2500 to 1 , 625 to 1 , 1 00 to 1 , etc. Two 
'LS57 packages can be connected to generate frequency divisions of 3600 to 1, 1800 to 1, 900 to 1 etc. 

The 'LS56 and 'LS57 frequency dividers consist of three separate counters, A, B, and C on a single monolithic substrate. 
The A counter divides by 5 to 1 in the 'LS56 and by 6 to 1 in the 'LS57. The B counter divides by 5 to 1 in both devices and is 
internally tied to the C counter which divides by 2 to 1 . The resulting C counter output is 10 to 1 . Both the 'LS56 and 'LS57 
feature a clear pin which is common to all three counters. A, B, and C. When the clear pin is low, the counters are enabled. 
When the clear is high, the counters are disabled and their outputs are set to a low-level. 



All three counters. A, B, and C trigger on the high-to-low transition of the clock input. All output waveforms are symmetrical 
except for the 5 to 1 outputs (A and B of the 'LS56 and B of the 'LS57). See the output waveform drawings below. 


input and output waveforms 


logic diagram (positive logic) 


q A'LS56 | | | | 

Qa'LS57 | 1 | |_ 

° B ^ 5 I 1 I I 

Qc-10 I I 

CLR | 


logic symbols^ - 

LS56 


'LS57 


DIVIO 

CT=4,9 

CT>4 


CT=0 


DIVIO 

CT=4,9 

CT>4 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS56, SN54LS57, SN74LS56, SN74LS57 
FREQUENCY DIVIDERS 


schematics of inputs and outputs 



EQUIVALENT OF 
CLK INPUTS 


EQUIVALENT OF 
CLEAR INPUT 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: CLR 7 V 

CLKA, CLKB 5.5 V 

Operating free-air temperature range: SN54LS' -55°Cto125°C 

SN74LS' — 0°C to 70° C 

Storage temperature range — 65 d C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Vjh High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-1 

-1 

mA 

lOL Low-level output current 

8 

16 

mA 

fclock Clock frequency 

0 15 

0 15 

MHz 

t r , tf Rise and fall time of clock 

50 

50 


t w Pulse width of clock or clear 

30 

30 

ns 

t su Clear inactive state set-up time 

25 

25 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

“c 
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SN54LS56, SN54LS57, SN74LS56, SN74LS57 
FREQUENCY DIVIDERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vc C = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

V CC = MIN, V m =2V, 

V|(_ = MAX 

*OH = ~ 1 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c=MIN, V| H = 2 V, 

V| L = MAX 

IqL = 8 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 16 mA 


0.35 0.5 

'I 

CLKA, CLKB 

V C c = MAX 

V, = 5.5 V 

0.2 

0.2 

mA 

CLR 

V| = 7 V 

0.1 

0.1 

•|H 

CLKA, CLKB 

V CC = max, V | = 2 .7 V 

80 

80 

mA 

CLR 

20 

20 

'IL 

CLKA, CLKB 

V C c = MAX, CLR =0 V, V | = 0.4 V 

-3.2 

- 3.2 

mA 

CLR 

-0.2 

-0.2 

'os§ 

V C c = max, clr=ov, v 0 = ov 

-20 -100 

-20 -100 

mm 

•cc 

Vqc = MAX, See Note 2 

17 30 

17 30 

m 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^c = 5 V, =» 25°C. 

§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
NOTE 2: Ice ' s mea sured by applying 4.5 V to the CLR pin with all other inputs grounded and the outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS56 

'LS57 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

f max 

CLKA 

Qa 


15 

25 


15 

25 


■9 

f max 

CLKB 

Qb.Qc 


15 

25 


15 

25 


KH9 

tPLH 

CLKB 

Qb 



8 

■a 


8 

15 

ns 

*PHL 



14 

25 


14 

25 

ns 

tPLH^ 

CLKB 

Q c 



18 

30 


18 

30 

ns 

tPHL^ 

Rl = 1 C[_ = 30 pF 


24 

35 


24 

35 

ns 

tPLH 

CLKA 

Qa 



12 

20 


14 

25 

ns 

tPHL 



14 

25 


18 

30 

ns 

IRHL 

CLR 

Qa 



17 

30 


17 

30 

ns 

IPHL 

CLR 

q b 



17 

30 


17 

30 

ns 

l PHL 

CLR 

Qc 



17 

30 


17 

30 

ns 


^Times measured from CLKB to output Qq are taken with output Qg unloaded. 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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2-210 


I • Package Options Include Plastic “Small 
I Outline" Packages, Ceramic Chip Carriers 

I and Flat Packages, and Plastic and Ceramic 

I DIPs 

I • Dependable Texas Instruments Quality 

and Reliability 

description 

These devices contain 4-2-3-2 input AND-OR-INVERT 
gates. They perform the Boolean function 
Y = ABCD + EF + GHI + JK. The 'S64 has totem-pole 
outputs and the 'S65 has open-collector outputs. 

The SN54S64 and the SN54S65 are characterized for 
operation over the full military temperature range of 
- 55 °C to 125 °C. The SN74S64 and the SN74S65 are 
characterized for operation from 0 °C to 70 °C. 

logic symbols'!" 


'S64 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN54S64, SN54S65, 
SN74S64, SN74S65 
4-2 3 2 INPUT AND-OR-INVERT GATES 

DECEMBER 1983 - REVISED MARCH 1988 


SN54S64. SN54S65 . . . J OR W PACKAGE 
SN74S64, SN74S65 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54S64. SN54S65 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54S64, SN54S65 
SN74S64, SN74S65 
4-2-3 2 INPUT AND-OR-INVERT GATES 
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SN54S64, SN74S64 
4 2 3 2 INPUT AND-OR-INVERT GATES 


recommended operating conditions 



SN54S64 

SN74S64 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

& 

9 


V 

V||_| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

■ 

Iql Low-level output current 

20 

20 

M3M 

T/\ Operating free-air temperature 

-55 125 

o 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S64 

SN74S64 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V IK 

Vcc “ MIN, l| = — 18 m A 

- 1.2 

- 1.2 

V 

v OH 

V C c = MIN, V|L = 0.8 V, l 0H =-1mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V|H = 2 V, l OL = 20mA 

0.5 

0.5 

V 

'I 

V CC = MAX. V | = 5 .5 V 

1 

1 

mrrm 

l|H 

V CC = MAX. V | = 2 .7 V 

50 

50 

mrm 

'IL 

V CC = MAX, V, = 0.5 V 

-2 

-2 


.. 'os§ 

V C c = MAX 

- 40 - 1 00 

-40 -100 

■i.f 

'CCH 

V CC = MAX. V, =0 

7 12.5 

7 12.5 


'CCL 

V CC = MAX. V | = 4 .5 V 

8.5 16 

85 16 

■SOI 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V.T A = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 



Re = 280 n. 

C L = 15 pF 

3.5 

5.5 

ns 

l PHL 

Any 


3.5 

5.5 

ns 

l PLH 


Rl = 280 n. 

C L = 50 pF 

5 

ns 

tPHL 



5.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S64, SN74S64 

4-2*3-2 INPUT AND-OR-INVERT GATES 


recommended operating conditions 



SN54S65 

SN74S65 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

EBSKKIa 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

OB 

V 

Vqh High-level output voltage 

5.5 

5.5 

■QBI 

Iql Low-level output current 

20 

20 

MSM 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S65 

SN74S65 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vqc = MIN, l| = -18 mA 

1.2 

1.2 

V 

'OH 

V C c = MIN, V| L = 0.8 V, Vqh = 5.5 V 


0.25 

mA 

V C C = MIN, V| L = 0.7 V, V 0 H = 5.5 V 

0.25 


VOL 

Vcc = MIN, V|h = 2 V, lg[_ = 20 mA 

0.2 0.4 

0.2 0.4 

V 

l| 

V C c = MAX, V, = 5.5 V 

1 

1 


l|H 

V C c = MAX, V| = 2.7 V 

50 

50 


l|L 

V C c = MAX - v l = 0.5 V 

-2 

-2 


'CCH 

V C c = MAX, V| = 0 

6 11 

6 11 

■ 

'CCL 

V C C = MAX, V| = 4.5 V 

8.5 16 

8.5 16 



^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vcc = 5 V, Ta = 25 °C. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

1PLH 



B l = 280 n. 

C L = 15 pF 

2 

5 

7.5 

ns 

tPHL 

Any 


2 

5.5 

8.5 

ns 

tPLH 


R l = 280 n, 

C L = 50 pF 

8 

ns 

*PHL 



6.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 


DECEMBER 1983 - REVISED MARCH 1988 


• Heavy Duty Outputs Iol Rated at 
8mA/16 mA 

• Counter One of Either 'LS68 or 'LS69 Has 
Individual Clicks for the A Flip-Flop 

• Direct Clear for Each 4-Bit Counter 

• Guaranteed Maximum Count Frequency is 50 
MHz for LS69 and 40 MHz for 'LS68 


description 

Each of the 'LS68 and 'LS69 circuits contain two four- 
bit counters. The 'LS68 is a dual decade counter, while 
the 'LS69 is a dual binary counter. Counter number one 
of both the 'LS68 and 'LS69 has two clock pins. Clock 1 
is for the A flip-flop, while clock 2 is for the B, C, D flip- 
flops. Counter one of the 'LS68 can perform bi-quinary 
counting. All IQa outputs are rated with sufficient Iol 
to drive clock 2 while maintaining a full fan-out. 

All clocks trigger on the high-to-low transition of the 
clock pulse. All counters have direct overriding clear pins 
which, when low, reset Q/\, Qg, Qc, and Qq low 
regardless of the state of the clock. 

The SN54LS68 and SN54LS69 circuits are characteriz- 
ed for operation over the full military temperature range 
of -55°C to 125°C. The SN74LS68 and SN74LS69 
circuits are characterized for operation from 0°C to 70°C 


logic symbols^" 


LS68 



5N54LS68, SN54LS69 . . . J PACKAGE 
SN74LS68, SN74LS69 . . . D OR N PACKAGE 
(TOP VIEW) 


iclkaC 

TT 

Jl6 

]v C C 

iqbC 

2 

15 

□ iCLKB 

iQdC 

3 

14 

3 1Q A 

iclrC 

4 

13 

Hide 

2QcC 

5 

12 

3 2Q D 

Ned 

6 

11 

32CLR 

2QaC 

7 

10 

H2Qb 

GNDd 

8 

9 

D 2CLK 


SN54LS68, SN54LS69 . . . FK PACKAGE 
(TOP VIEW) 



< Q o y co 

a h z r-j a 

CM O U CM 


NC - No internal connection 


'LS69 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 


count sequence tables 


2 


'LS68 DECADE COUNTER 

BCD COUNT SEQUENCE 

(See Note 1 ) 

Applies to Counters 1 & 2 


COUNT 

OUTPUT 

Qo 

Qc 

q B 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


'LS68 DECADE COUNTER 
BI QUINARY SEQUENCE 

(See Note 21 

Applies to Counter 1 only 


COUNT 

OUTPUT 

Qa 

QO 

Qc 

Qb 

0 

n 


B 

D 

1 




m 

n 

m 

H 



1 1 

m 

m 



H 

L 

H 

L 

L 

El 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


NOTES: 1. Output 1Q A is connected to 1CLK2 for BCD count. 

2. Output 1Q^ is connected to 1CLK1 for bi-quinary 
count. 

3. Output 1Q A is connected to 1CLK2 for binary count. 


'LS69 BINARY COUNTER 
BCD COUNT SEQUENCE 

(See Note 3) 

Applies to Counters 1 & 2 


COUNT 

OUTPUT 

°D 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 


L 

L 

H 

L 

■I 

L 

L 

H 

H 

mm 

L 

H 

L 

L 

■ 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


schematics of inputs and outputs 


EQUIVALENT OF CLOCK 
INPUTS 


EQUIVALENT OF CLR 
INPUTS 


TYPICAL OF ALL 
OUTPUTS 



INPUT 

1CLK1, 2CLK 
1 CLK2 


R eq NOM 
4.5k n 
7.5k Q 
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SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 



Pin numbers shown are for 0, J, and N packages. 
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SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC (see Note 4) 7 V 

Input voltage: Clear inputs 7 V 

Clock inputs 5.5 V 

Operating free-air temperature range: SN54LS' — 55°Cto125°C 

SN74LS' 0°C to 70° C 

Storage temperature range — 65°Cto150°C 

NOTE 4: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS’ 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

wm 

V||_| High-level input voltage 

2 

2 

warn 

V||_ Low-level input voltage 

0.7 

0.8 

mm 

lOH High-level output current 

-1 

- 1 


Iql Lew-level output current 

8 

16 


fmax Clock frequency 

1CLK1 

0 50 

0 50 

MHz 

1CLK2 


0 20 

0 20 


IP 

CM 

O 

0 25 

2CLK 


o 

o 

0 40 


0 50 

0 50 

t w Pulse width 

1CLK1 

10 

10 

ns 

1CLK2 


25 

25 

'LS69 

20 

20 

2CLK 


13 

13 

'LS69 

10 

10 

CLEAR 

15 

15 

t su Clear inactive-state set-up time 

25 

25 

wm 

Operating free-air temperature 

-55 125 

0 70 

° c 



























































SN54LS68, SN54LS69, SN74LS68, SN74LS69 
DUAL 4-BIT DECADE OR BINARY COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqc = 5 V, = 25° C. 

tj Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 5: Iqq is measured with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 6) 



NOTE 6: Load circuits and voltage waveforms are shown in Section 1. 
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SN5470, SN7470 
AMD-GATED J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 

DECEMBER 1983-REVISED MARCH 1988 


Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic, edge-triggered J-K flip-flops feature 
gated inputs, direct clear and preset inputs, and com- 
plementary Q and Q outputs. Input information is 
transferred to the outputs on the positive edge of the 
clock pulse. 

Direct-coupled clock triggering occurs at a specific 
voltage level of the clock pulse, and after the clock input 
threshold voltage has been passed, the gated inputs are 
locked out. 

These flip-flops are ideally suited for medium-to-high- 
speed applications and can result in a significant saving 
in system power dissipation and package count where 
input gating is required. 

The SN5470 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN7470 is characterized for operation from 0°C to 
70°C. 


SN5470 . . . J PACKAGE 
SN7470 . . . N PACKAGE 
(TOP VIEW) 

VCC 
PRE 
CLK 
K2 
K1 
K 
Q 

SN5470 . . . W PACKAGE 
(TOP VIEW) 

K1 
CLK 
PRE 
VCC 
CLR 
NC 
J1 

NC - No internal connection 

logic symbolt 




FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

L 

X 

X 

H 

L 

H 

L 

L 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Lt 

Lt 

H 

H 

f 

L 

L 

Qo 

Q 0 

H 

H 

t 

H 

L 

H 

L 

H 

H 

f 

L 

H 

L 

H 

H 

H 

t 

H 

H 

TOGGLE 

H 

H 

L 

X 

X 

Qo 

Qo | 


If inputs J and K are not used, they must be grounded. Preset or clear 
function can occur only when the clock input is low. 
tThis configuration is nonstable; that is, it will not persist when preset 
and clear inputs return to their inactive (high) level. 



^This symbol is in accordance with ANSI/IEEE Std. 91 -1984 and 
IEC Publication 617-12. 

Pin numbers shown are for J and N packages only. 

positive logic 

J = J1-J2-J _ 

K = K1-K2-K 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5470, SN7470 

AND-GATED J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


logic diagram (positive logic) 



schematics of input and outputs 

I EQUIVALENT OF EACH INPUT 



1 1 L MAX R eq NOM 

— 1 .6 mA 4 kf2 

-3.2 mA 2 kfi 


TYPICAL OF ALL OUTPUTS 
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SN5470, SN7470 
AND-GATED J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V CC (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature: SN5470 — 55°C to 125°C 

SN7470 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : All voltage values are with respect to network ground terminal. 

recommended operating conditions 


2 


tJThe arrow indicates the edge of the clock pulse used for reference: tfor the rising edge, I for the falling edge. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5470 

SN7470 

UNIT 

MIN TYpf MAX 

MIN TYpf MAX 

V|K 

V CC =MIN, l| = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC =MIN, V|h = 2V. 

V|[_ - 0.8 V, Iqh = “ 0-4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

VqC “MIN, V| h = 2 V, 

V|l = 0.8 V, Iql = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'I 

V CC =MAX, V| = 5.5 V 

1 

1 

WSM 

'IH 


V CC = MAX. V | = 2.4 V 

80 

80 

pA 


40 

40 

m 


V C c=MAX, V | = 0.4 V 

-3.2 

-3.2 

mA 

All other 

- 1.6 

- 1.6 

'os§ 

v C c= max 

-20 -57 

-18 -57 

mA 

'cc 

Vcc = MAX, See Note 2 

13 26 

13 26 



^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at V^q = 5 V, Ta = 25 °C. 

**Not more than one output should be shorted at a time. 

Iciear is tested with preset high and preset is tested with clear high. 

NOTE 2: With all outputs open, Ice ' s measured with the Q and Q outputs high in turn. At the time of measurement, the clock input 
is at 4.5 V. 



SN5470 

SN7470 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | p| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

16 

16 


t w Pulse duration 

CLK high 

20 

20 

ns 

CLK low 

30 

30 

PRE or CLR low 

25 

25 

t su Setup time before CLK T 

20 

20 

ns 

th Hold time-Data after CLKt 

5 

5 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


Texas 

Instruments 


2-223 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 





















































































TTL Devices 


SN5470, SN7470 

AND-GATED J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

f max 



R|_ = 400 SI, C|_ = 1 5 pF 

20 35 

MHz 

«PLH 

PRE or CLR 

Q or Q 

50 

ns 

l PHL 

50 

ns 

'PLH 

CLK 

Q or Q 

27 50 

ns 

l PHL 

o 

ld 

CO 

ns 


tf max = maximum clock frequency; tpi_H = propagation delay time, low-to-high level output; 
tpHL = propagation delay time, high-to-low level output. 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN5472, SN7472 

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR 


Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 

© Dependable Texas Instruments Quality and 
Reliability 

description 

These J-K flip-flops are based on the master-slave 
principle and each has AND gate inputs for entry into the 
master section which are controlled by the clock pulse. 
The clock pulse also regulates the state of the coupling 
transistors which connect the master and slave sections. 
The sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from AND gate inputs to 
master 

3. Disable AND gate inputs 

4. Transfer information from master to slave 
The logical states of the J and K inputs must not be 
allowed to change when the clock pulse is in a high 
state. 

The SN5472, and the SN54H72 are characterized for 
operation over the full military temperature range of 
- 55 °C to 125 °C. The SN7472 is characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

-R. 

L 

L 

Qo 

Qo 

H 

H 

n 

H 

L 

H 

L 

H 

H 

JT. 

L 

H 

L 

H 

H 

H 

J~L 

H 

H 

TOGGLE | 


’ This configuration is nonstable; that is, it will not 
persist when either preset or clear returns to its 
inactive (high) level. 


DECEMBER 1983 - REVISED MARCH 1988 


SN5472 . . . J PACKAGE 
SN7472 . . . N PACKAGE 
(TOP VIEW) 



SN5472 . . . W PACKAGE 
(TOP VIEW) 


KlC 

n 

JT? 

3 K3 

clkC 

2 

13 

3 K2 

preC 

3 

12 

Do 

vccC 

4 

1 1 

3 GND 

clrC 

5 

10 

JQ 

NCC 

6 

9 

3 J3 

J1C 

7 

8 

:j2 


NC - No internal connection 


logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std. 91 1984 and 
IEC Publication 617-12. 

Pin numbers shown are for J and N packages. 

positive logic 


J = J1 • J2 - J3 
K = K1 • K2 • K3 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5472, SN7472 

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR 


logic diagram (positive logic) 



schematics of inputs and outputs 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature: SN54' — 55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range — 65°C to 1 50°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN5472, SN7472 

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN5472 

SN7472 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V 1 1 _) High-level input voltage 

2 

2 

V 

V|i_ Low-levelinput voltage 

0.8 

0.8 

V 

■OH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

16 

16 


t w Pulse duration 

CLK high 

20 

20 

ns 

CLK low 

47 

47 


25 

25 


0 

0 

ns 

tj-, Input hold time-data after CLK l 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN5472 

SN7472 

UNIT 

MIN. TYPt MAX 

MIN TYPt MAX 

V IK 

V CC = MIN, 1 1 - — 1 2 m A 

- 1.5 

- 1.5 

V 

V 0H 

V CC = MIN, V| H =2V, V | L = 0 .8 V , 

Iqh “ — 0.4 mA 

■ 

I 

2.4 3.4 

V 

v OL 

V CC = MIN, V jh = 2V, V,l = 0.8 V, 

Iq l_ = 16 mA 

0.2 0.4 

0.2 0.4 

V 

h 

V CC = MAX. V | = 5 .5 V 

1 

1 


'IH 

J or K 

V CC = MAX, V | = 2 .4 V 

40 

40 

mA 

All other 

80 

80 

n 

J or K 

Vcc = MAX, Vj = 0.4 V 

- 1.6 

- 1.6 

mA 

All other 

-3.2 

-3.2 

'os § 

v cc = max 

r- 

LO 

1 

o 

CN 

1 

-18 -57 

ESS 

'cc 

V CC = MAX, See Note 2 

10 20 | 

10 20 

ESI 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V qq = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open, is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 

switching characteristics, Vcc - 5 V, Ta = 25°C (see note 3) 
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SN5473, SN54LS73A, SN7473, SM74LS73A 
DUAL J-K FLIP-FLOPS WITH CLEAR 


B • Package Options Include Plastic "Small 
i Outline" Packages, Flat Packages, and 

I Plastic and Ceramic DIPs 

I o Dependable Texas Instruments Quality and 

I Reliability 

description 

The '73, and 'H73, contain two independent 
J-K flip-flops with individual J-K, clock, and 
direct clear inputs. The '73, and 'H73, are 
positive pulse-triggered flip-flops. J-K input is 
loaded into the master while the clock is high and 
transferred to the slave on the high-to-low 
transition. For these devices the J and K inputs 
must be stable while the clock is high. 

The 'LS73A contains two independent negative- 
edge-triggered flip-flops. The J and K inputs 
must be stable one setup time prior to the high- 
to-low clock transition for predictable operation. 
When the clear is low, it overrides the clock and 
data inputs forcing the Q output low and the Q 
output high. 

The SN5473, SN54H73, and the SN54LS73A 
are characterized for operation over the full 
military temperature range of - 55 °C to 1 25 °C. 
The SN7473, and the SN74LS73A are 
characterized for operation from 0°C to 70 °C. 


DECEMBER 1983 - REVISED MARCH 1988 


SN5473, SN54LS73A . . . J OR W PACKAGE 
SN7473 . . . N PACKAGE 
SN74LS73A . . . D OR N PACKAGE 
(TOP VIEW) 



'73 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

JT 

L 

L 

Qo 

Qo 

H 

JT 

H 

L 

H 

L 

H 

JT 

L 

H 

L 

H 

H 

JT. 

H 

H 

TOGGLE 


'LS73A 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

1 

L 

L 

Qo 

Qo 

H 

» 

H 

L 

H 

L 

H 

J 

L 

H 

L 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo 


FOR CHIP CARRIER INFORMATION. 
CONTACT THE FACTORY 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5473, SN54LS73A, SN7473, SN74LS73A 
DUAL J-K FLIP-FLOPS WITH CLEAR 


logic symbols* 




*These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 

schematics of inputs and outputs 




EQUIVALENT OF 

EACH INPUT 

v Lt ^ 


< 

< 

> R eq 

y_ 

'iL 

y_ 

n 

1 1 l MAX 

R e q NOI 

- 0.4 mA 

30 k <2 

- 0.8 mA 

8.25 kit 
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SN5473, SN7473 

DUAL J-K FLIP-FLOPS WITH CLEAR 


recommended operating conditions 



5N5473 

SN7473 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 


4.75 5 5.25 

V 

V|h High-level input voltage 


2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 

■ 

Iql Low-level output current 

16 

16 

ID3I 

t w Pulse duration 

CLK high 

20 

20 

ns 

CLK low 

47 

47 

CLR low 

25 

25 

t su Input setup time before CLK t 

0 

0 

ns 

th Input hold time data after CLK l 

0 

0 

ns 

Ta Operating free-air temperature 

— 55 125 

0 70 

"c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5473 

SN7473 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc MIN, 1, = ~ 12 rnA 

- 1.5 

- 1.5 

V 

v OH 

Vcc MIN, V, h -2V. V| l - 0.8 V, 

lOH 0.4 m A 

2.4 3.4 

2.4 3.4 

V 

v OL 

V cc - MIN, V| H = 2 V, V| L - 0.8 V, 

lOL ; 16 in A 

0.2 0.4 

0.2 0.4 

V 

'I 

V CC = MAX, V| - 5.5 V 

1 

1 


'IH 

bbobh 

Vcc “ MAX - v l = 2.4 v 

40 

40 

mA 

el mg 

80 

80 

■ 

J or K 

V C c = MAX, v l = °- 4 v 

- 1.6 

- 1.6 

mA 

CLR 

- 3.2 

- 3.2 

CLK 

- 3.2 

- 3.2 

'osS 

V CC - MAX 

- 20 - 57 

If) 

1 

CO 

1 

■spi 

'cc 1 

Vcc “ MAX, See Note 2 

10 20 

10 20 

mA 


* For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 

1 All typical values are at Vqq = 5 V. = 25°C. 

5 Not more than one output should be shorted at a time. 

' Average per flip-flop. 

NOTE 2: With all outputs open. Iqq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input 
is grounded. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

■HES9HHI 

■n ■ ■ 



15 

20 



tPLH 

CLR 

Q 



16 

25 


IPHL 

Q 

R|_ = 400 Si, C L = 15 pF 


25 

40 

ns 

IPLH 

CLK 

Q or Q 



16 

25 

ns 

* PH L 



25 

40 

ns 


# *max = maximum clock frequency: tp|_n = propagation delay time, low-to-high-level output; tpni_ = propagation delay time, high-to- 
low-level output. 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS73A, SM74LS73A 
DUAL J-l( FLIP-FLOPS WITH CLEAR 


recommended operating conditions 



SN54LS73A 

SN74LS73A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

| 


V 

V|h High-level input voltage 

2 

2 

V 

V | (_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

warm 

Iql Low-level output current 

4 

8 


f c | 0 ck Clock frequency 

0 30 

0 30 

PEnsi 

t w Pulse duration 

CLK high 

20 

20 

ns 

CLR low 

25 

20 

t su Set up time-before CLK 1 

data high or low 

20 

20 

ns 

CLR inactive 

20 

20 

th Hold time-data after CLK i 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 ' 

SN54LS73A 

SN74LS73A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V cc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V|H = 2V, V|(_ = MAX, 

lOH = - 0-4 mA 

2.5 3.4 

2.7 3.4 

V 

VQL 

V CC =MIN, V| L =MAX, V| H = 2 V, 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC =MIN, V| L =MAX, V|h = 2V, 

lOL = 2 mA 


0.35 0.5 

■ 

J or K 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

CLR 

0.3 

0.3 

CLK 

0.4 

0.4 

l|H 

J or K 

V C c = MAX, v l = 2.7 V 

20 

20 

JUA 

CLR 

60 

60 

CLK 

80 

80 

l|L 

J or K 

V C c = MAX, v l = °- 4 v 

- 0.4 

- 0.4 

mA 


- 0.8 

- 0.8 

'os§ 

Vcc = MAX, See Note 4 

-20 -100 

-20 -100 

mA 

Ice (Total) 

Vcc = MAX, See Note 2 

4 6 

4 6 

mm 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at V^c = 5 V, = 25°C. ' 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

NOTE 2: With all outputs open, I qq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 

NOTE 4 : For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with \/q - 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced 
to one half of their stated values. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

(max 




30 

45 



tPLH 


Q or Q 

Rj_ = 2kn, Cl~15pF 


15 

20 

1 ns 1 

‘PHL 




15 

20 

warm 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN5474, SN54LS74A, SN54S74, 
SN7474 SN74LS74A SN74S74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 

DECEMBER 1983 - REVISED MARCH 1988 


Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain two independent D-type 
positive-edge-triggered flip-flops. A low level at the 
preset or clear inputs sets or resets the outputs 
regardless of the levels of the other inputs. When preset 
and clear are inactive (high), data at the D input meeting 
the setup time requirements are transferred to the 
outputs on the positive-going edge of the clock pulse. 
Clock triggering occurs at a voltage level and is not 
directly related to the rise time of the clock pulse. 
Following the hold time interval, data at the D input may 
be changed without affecting the levels at the outputs. 

The SN54' family is characterized for operation over the 
full military temperature range of -55°C to 125 °C. 
The SN74' family is characterized for operation from 
0°C to70°C. 

FUNCTION TABLE 


j INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

Ht 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

f 

L 

L 

H 

H 

H 

L 

X 

Qo 

Oo 


T The output levels in this configuration are not guaranteed 
to meet the minimum levels in Vqh if the lows at preset 
and clear are near Vjl maximum. Furthermore, this con- 
figuration is nonstable; that is, it will not persist when 
either preset or clear returns to its inactive (high) level. 


logic symbol * 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN5474 . . . J PACKAGE 
SN54LS74A, SN54S74 . . . J OR W PACKAGE 
SN7474 . . . N PACKAGE 
SN74LS74A, SN74S74 . . . D OR N PACKAGE 
(TOP VIEW) 


1CLRL 1 
1DC2 
1CLKH 3 

ipreC 4 
iqC 5 

1QC 6 
GNDf 7 


14 jy C c 
13 3 2CLR 
1232D 
1 1 D 2CLK 
10H2PRE 
9 D2Q 
8 T2Q 


SN5474 . . . W PACKAGE 
(TOP VIEW) 


iclkC 

n 

J 14 

Hi PRE 

1DC 

2 

13 

pIQ 

iclrC 

3 

12 

D IQ 

vccC 

4 

1 1 

HGND 

2CLR C 

6 

10 

]2Q 

2D[^ 

6 

9 

H2Q 

2CLKC 

7 

8 

U2PRE 


SN54LS74A, SN54S74 . . . FK PACKAGE 
ITOP VIEW) 


olo U u|u 

*- *- 2 > CM 


3 2 1 20 19 


1 CLK 


18[ 

2D 

NC 

3 5 

1 7 [ 

NC 

1 PRE 

p6 

16[ 

2CLK 

NC 

D? 

15[ 

NC 

IQ 

Ds 

14 [ 

2PRE 


9 10 11 12 13 
nnnr~~ in 
ioooioo 

r- Z Z CM CM 


NC - No internal connection 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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qiu R 474 SN7474 *?NRd.S74. SN74S74 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


schematics of inputs and outputs 









SN5474, SN54LS74A, SN54S74, 
SN7474, SN74LS74A, SN74S74 
DUAL D-TYPE POSITIVE EDGE TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: '74, 'S74 5.5 V 

'LS74A 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN5474, SN7474 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN5474 

SN7474 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 


Iqh High-level output current 

- 0.4 

-0.4 


Iql Low-level output current 

16 

16 

■ 

t w Pulse duration 

CLK high 

30 

30 

ns 

CLK low 

37 

37 


30 

30 


20 

20 

ns 

th Input hold time-data after CLK f 

5 

5 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5474 

SN7474 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C=MIN. I| = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c=Mll\l, V|h = 2V, V||_=0.8V, 

lOH = ~ 0-4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c=MIN. V| H = 2 V, V|L = 0.8 V, 

lOL = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'I 

V C C c M AX, V| = 5.5 V 

1 

1 


'IH 

D 

V C c=MAX, V| = 2.4 V 

40 

40 

M A 

CLR 

120 

120 

All Other 

80 

80 

fl 

D 

V C C “MAX, V | - 0.4 V 

- 1.6 

- 1.6 

mA 

PRE 5 

- 1.6 

- 1.6 

CLR 5 

-3.2 

-3.2 

CLK 

-3.2 

-3.2 

'osl 

v C c= max 

- 20 - 57 

-18 -57 


'cc # 

Vcc = MAX, See Note 2 

8.5 15 

8.5 15 

gy{J| 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, = 25°C. 

5 Clear is tested with preset high and preset is tested with clear high. 
iNot more than one output should be shown at a time. 

^Average per flip-flop. 

NOTE 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 


switching charateristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*max 



R L = 400 n, Ci_=15pF 

15 25 


*PLH 

PRE or CLR 

Q or Q 

25 

BwH 

IPHL 

40 


1PLH 

CLK 

Q or Q 

14 25 

ns 

*PHL 

o 

o 

CM 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS74A SN 74LS74A 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN54LS74A 

SN74LS74A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

4 

8 

■ 

(clock Clock frequency 

in 

CN 

o 

0 25 

sijjm 

t w Pulse duration 

CLK high 

25 

25 

ns 

PHE or CLR low 

25 

25 

t su Setup time-before CLK t 

High-level data 

20 

20 

ns 

Low-level data 

20 

20 

th Hold time-data after CLK f 

5 

5 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS74A 

SN74LS74A 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V| K 

V CC = MIN, l|=— 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| H = 2 V, V| L = MAX, 

Iqh = ~ 0- 4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC =MIN. V| L = MAX, V| H = 2V, 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V CC = MIN, V| L = MAX, V| H = 2V, 

(OL = 8 mA 


w^m 

m 

D or CLK 

V CC = MAX. V| = 7 V 

0.1 

0.1 

mA 

CLR'or'PRE 

0.2 

0.2 

IlH 

Dor CLK 

Vcc “MAX. V| = 2.7 V 

20 

20 


CLR or PRE 

40 

40 

m 

D or CLK 

V C c = MAX. V| = 0.4 V 

-0.4 

-0.4 

mA 


-0.8 

-0.8 

l 0S§ 

Vcc = MAX, See Note 4 


- 20 - 100 

mA 

•cc (Total) 

V cc = MAX, See Note 2 

4 8 

4 8 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

NOTE 2: With all outputs open, Iqq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with Vq = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced to 
one half of their stated values. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

(max 




25 

33 


■Mi 

fPLH 

CLR, PRE or CLK 

Q or Q 

R[_ = 2kn, C L = 1 5 pF 


13 

25 

ns 

<PHL 



25 

40 

ns 


Note 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S74, SN74S74 

DUAL D TYPE PQSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 




SN54S74 

SN74S74 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

mm 

lOH High-level output current 

- 1 

- 1 

USQI 

• OL Low-level output current 

20 

20 

wnrm 

t w Pulse duration 

CLK high 

6 

6 

ns 

CLK low 

7.3 

7.3 

CLR or PRE low 

7 

7 

t su Setup time, before CLK t 

High-level data 

3 

3 

ns 

Low-level data 

3 

3 

th Input hold time - data after CLK t 

2 

2 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S74 

SN74S74 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

V CC = MIN, l|= — 18 mA, 

- 1.2 

- 1.2 

V 

v OH 

V C c = MIN, V|h = 2 V, V| L = 0.8 V, 

Iqh = - 1 "lA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V|h = 2 V, V||_ = 0.8 V, 

Iql = 20 mA 

0.5 

0.5 

V 

'I 

V c c = MAX, V| = 5.5 V 

1 

1 

mA 

l|H 

D 

V CC = MAX, V, = 2.7 V 

50 

50 

pA 

CLR 

150 

150 

PRE or CLK 

100 

100 

1|L 

D 

V C c = MAX, V| = 0.5 V 

-2 

-2 

mA 

CLRl 

-6 

-6 

preI 

-4 

-4 

CLK 

-4 

-4 

'os 5 

V C c = max 

-40 -100 

-40 -100 

mA 

'cc # 

V C c = MAX, See Note 2 

15 25 

15 25 

mA 


tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25°C. 

5 Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

^Clear is tested with preset high and preset is tested with clear high. 

^Average per flip-flop. 

NOTE 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM I 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 





75 

110 



! >PLH 

PRE or CLR 

Q or Q 



4 

6 

ns 


PRE or CLR (CLK high) 

Q or Q 

R[_ = 280 n, C L = 15pF 


9 

MUii 

ns 

PRE or CLR (CLK low) 


5 

8 

l PLH 

CLK 

n 



6 

9 

ns 

IPHL 



6 

9 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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FUNCTION TABLE 
(each latch) 


INPUTS 

OUTPUTS 

D C 

Q Q 

L H 

H H 

X L 

L H 

H L 

Qo Qo 


H = high level, L = low level, X = irrelevant 

Qo = the level of Q before the high-to-low transition of G 

description 

These latches are ideally suited for use as temporary 
storage for binary information between processing units 
and input/output or indicator units. Information present 
at a data (D) input is transferred to the Q output when 
the enable (C) is high and the Q output will follow the 
data input as long as the enable remains high. When the 
enable goes low, the information (that was present at 
the data input at the time the transition occurred) is 
retained at the Q output until the enable is permitted to 
go high. 

The '75 and 'LS75 feature complementary Q and Q 
outputs from a 4-bit latch, and are available in various 
16-pin packages. For higher component density 
applications, the '77 and 'LS77 4-bit latches are available 
in 14-pin flat packages. 

These circuits are completely compatible with all popular 
TTL families. All inputs are diode-clamped to minimize 
transmission-line effects and simplify system design. 
Series 54 and 54LS devices are characterized for 
operation over the full military temperature range of 
-55°C to 125°C; Series 74, and 74LS devices are 
characterized for operation from 0°C to 70°C. 


SN5475, SN5477, SN54LS75, SN54LS77, 
SN7475, SN74LS75 
4 BIT BISTABLE LATCHES 

MARCH 1974 - REVISED MARCH 1988 


SN5475, SN54LS75 . . . J OR W PACKAGE 
SN7475 . . . N PACKAGE 
SN74LS75 . . . D OR N PACKAGE 
(TOP VIEW) 


1QC 

1 

EJl6 

:iq 

IDE 

2 

15 

3 2Q 

2D E 

3 

14 

3 2Q 

3C, 4C E 

4 

13 

3 1C, 2C 

vcc C 

5 

12 

3 GND 

3D E 

6 

11 

3 3Q 

4D E 

7 

10 

3 3Q 

4Q E 

8 

9 

3 4Q 


SN5477, SN54LS77 . . . W PACKAGE 
(TOP VIEW) 


ID C 
2D C 
3C, 4CC 

vcc C 

3D C 
4D £ 
NC £ 




3 iQ 
3 2Q 
3 1C, 2C 
3 GND 
3 NC 
3 3Q 

3 4Q 



NC - No internal connection 


logic symbolst 

'75. LS75 



'77. LS77 



tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 7 V 

Input voltage: '75, '77 5.5 V 

'LS75, 'LS77 7 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54' -55°Cto 125°C 

SN74' 0° C to 70 “C 

Storage temperature range -65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter input transistor and is not applicable to the 'LS75 and 'LS77. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5475, SN5477, SN54LS75, SN54LS77, 
SN7475, SN74LS75 
4-BIT BISTABLE LATCHES 


logic diagrams (each latch) (positive logic) 




OTHER < • yO — V l / 

LATCH | V- 1 


OTHER * — • ^ 

LATCH | ^ 

ENABLE | * 


ENABLE 

C 


C 

schematics of inputs and outputs 



'75, '77 


'LS75, 'LS77 


EQUIVALENT OF EACH INPUT 



Data: R ep = 2 kfi NOM 

Enable: R. n = 1 kQ NOM 


EQUIVALENT OF EACH INPUT 



Data: R eq = 17 kQ 

Enable: R ea = 4.2 kll 


TYPICAL OF ALL OUTPUTS 



TYPICAL OF ALL OUTPUTS 
• V cc 
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SN5475, SN5477, SN7475 
4-BIT BISTABLE LATCHES 


recommended operating conditions 



SN5475, SN5477 

SN7475 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

| 

l 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 

KOI 

Low-level output current, Iql 

16 

16 


Width of enabling pulse, t w 

20 

20 

sin 

Setup time, t su 

20 

20 


Hold time, t^ 

5 

5 


Operating free-air temperature, Ta 

-55 125 

0 70 

MM 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYPt MAX 


V | (-1 High-level input voltage 


2 

mm\ 

V||_ Low-level input voltage 


0.8 

V 

Vjk Input clamp voltage 

Vcc = MIN, l| = —12 mA 

-1.5 

wm 

Vqh High-level output voltage 

V CC = MIN, V m = 2V, 

V|i_ = 0.8 V, Iqh = - 4 00 pA 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V||_ = 0.8 V, Iql = 16 mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V CC = MAX, V | = 5.5 V 

1 

U^Hjji 

l|H High-level input current 


V C c = MAX, V | = 2.4 V 

80 

pA 

C input 

160 

l|L Low-level input current 

D input 

V C c = MAX, V | = 0.4 V 

-3.2 

mA 

C input 

-6.4 

Iqs Short-circuit output current^ 

V C c = max 

SN54' 

-20 -57 

mA 

SN74’ 

-18 -57 

ICC Supply current 

v C c = max. 

See Note 3 

SN54' 

32 46 

mA 

SN74' 

32 53 


*For conditions shown as MIN or MAX, uss the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc = S V, T A = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Iqq is tested with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

1PLH 


Q 


16 

30 

ns 

*PHL 



14 

25 

1PLH H 


Q 

C L = 15 pF, 

RL = 400 n. 

See Figure 1 

24 

40 

ns 

IPHL^I 



7 

15 

iPLH 



16 

30 

ns 

tPHL 



7 

15 

IPLH 11 




16 

30 

ns 

‘phlH 




7 

15 


tpLH ^propagation delay time, low-to-high-level output 
tppfL — propagation delay time, high-to-low-level output 
^ These parameters are not applicable for the SN5477. 
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SN54LS75, SN54LS77, SN74LS75 
4-BIT BISTABLE LATCHES 


recommended operating conditions 



SN54LS75 

SN54LS77 

SN74LS75 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

rai 

High-level output current, Ioh 

-400 

-400 

IQI 

Low-level output current, Iql 

4 

8 



20 

20 

wm 

Setup time, t su 

20 

20 

IB 

Hold time, t j-, 

5 

5 

wm 

Operating free-air temperature, 

-55 125 

o 

"4 

o 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS75 

SN54LS77 

SN74LS75 

UNIT 

MIN TYPl MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

mm 

Vjl Low-level input voltage 


0.7 

0.8 

wm 

V|k Input clamp voltage 

VcC = MIN, 1 1 - —18mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V C C =M| N. V|H = 2 V, 

V | l = V | l max, Iqh = —400 pA 

2.5 3.5 

2.7 3.5 

V 

Vql Low-level output voltage 

V CC = MIN, V ih = 2 V, 

V|l = V|L max 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

VcC'MAX, V| = 7 V 


0.1 

0.1 

mA 

C input 

0.4 

0.4 

l|p| High-level input current 

V CC = M AX, V| = 2. 7 V 


20 

20 

pA 

C input 

80 

80 


Vcc=MAX. V | = 0.4 V 

D input 

-0.4 

-0.4 

mA 


-1.6 

-1.6 

Iqs Short-circuit output current £ 

Vcc= M AX 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

'LS75 

6.3 12 

6.3 12 

mA 

'LS77 

6.9 13 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1 : All typical values are at V^c ^ 5 V, T/\ = 25"c. 

^Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second 
NOTE 2: Iqc ' s tested with all inputs grounded and all outputs open. 


switching characteristics, Vqc = 5 V, T/\ = 25° C 


PARAMETER H 

FROM 

TO 

TEST CONDITIONS 

•LS75 

'LS77 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

’PLH 




15 

27 

11 

19 

ns 

'PHL 




9 

17 

9 

17 

tPLH 



Cl = 15 pF, 

R L = 2 kn, 

See Figure 1 

12 

20 


ns 

>PHL 



7 

15 


IPLH 



15 

27 

10 

18 

ns 

«PHL 



14 

25 

10 

18 

*PLH 




16 

30 


ns 

•PHL 




7 

15 



^ tpLH = propagation delay time, low-to-high-level output 
tpLH = propagation delay time, high-to-low-level output 
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SPJ5475, SN5477, SN54LS75, SN54LS77, 
SN7475, SN74LS75 
4 BIT BISTABLE LATCHES 


switching characteristics* 


PARAMETER MEASUREMENT INFORMATION 


INPUTS 

~D ^ C V 


OUTPUTS 
CC Q Q 



TEST CIRCUIT 


I f*— < 10 ns 


1 MS 


| 1/90% 
D INPUT V ref 

10% 



90%\ I I 
Vref 


•V ref 


K <h ^ 


C INPUT 

(See 
Note D) 


.-I h-v— — — l 0 -^ 5 

1/90% 90% V r | / 

v ref V„,f \ I /V, 


! io% 


l \ 10% | 


-J j 

K- 'h 


V,ef 


' 'PLH 


■ 'PHL *1 


*)— ' >PHL 


>PLH- 


Vref 


J ’PLH 


OUTPUT <3 ! 


'PLH 


|-a frj- 'PH L 




o v 

3 V 


v OH 

v OL 

v oH 

Vql 


VOLTAGE WAVEFORMS 


* Complementary Q outputs are on the '75 and 'LS75 only. 

NOTES: A. The pulse generators have the following characteristics: Z out = 50 S2; for pulse generator A, PRR < 500 kHz; for pulse 
generator B, PRR < 1 MHz. Positions of D and C input pulses are varied with respect to each other to verify setup times. 

B. C[_ includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. When measuring propagation delay times from the D input, the corresponding C input must be held high. 

E. For '75 and '77, V ref - 1.5 V: for 'LS75 and 'LS77, V ref = 1.3 V. 


FIGURE 1 
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Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 


SN5476, SN54LS76A, 
SN747B, SN74LS76A 
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 

DECEMBER 1983-REVISED MARCH 1988 

SN5476, SN54LS76A . . . J PACKAGE 
SN7476 . . . N PACKAGE 
SN74LS76A . . . D OR N PACKAGE 


I o Dependable Texas Instruments Quality and 
Reliability 

description 

The '76 contains two independent J-K flip-flops 
with individual J-K, clock, preset, and clear 
inputs. The '76 is a positive-edge-triggered flip- 
flop. J-K input is loaded into the master while the 
clock is high and transferred to the slave on the 


(TOP VIEW) 


iclkE 

7T 

Jl6 

D ik 

i preE 

2 

15 

Dia 

i clrl 

3 

14 

JiQ 

i jE 

4 

13 

3 GND 

Vccf 

5 

12 

J2K 

2CLKE 

6 

11 

□ 2Q 

2 PReE 

7 

10 

H2Q 

2 cUrE 

8 

9 

5 2J 


high-to-low transition. For these devices the J 


'76 


and K inputs must be stable while the clock is 
high. 

The 'LS76A contain two independent negative- 
edge-triggered flip-flops. The J and K inputs 
must be stable one setup time prior to the high- 
to-low clock transition for predicatble operation. 
The preset and clear are asynchronous active 
low inputs. When low they override the clock 
and data inputs forcing the outputs to the steady 
state levels as shown in the function table. 


FUNCTION TABLE 


! INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

□ 

a 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

JT 

L 

L 

Do 

Qo 

H 

H 

_TL 

H 

L 

H 

L 

H 

H 

J"L 

L 

H 

L 

H 

H 

H 

JT. 

H 

H 

TOGGLE | 



The SN5476 and the SN54LS76A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7476 and the SN74LS76A are characterized 
for operation from 0°C to 70 °C. 


■LS76A 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

1 

H 

L 

H 

L 

H 

H 

t 

L 

H 

L 

H 

H 

H 

1 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


^ This configuration is nonstable; that is. it will not persist 
when either preset or clear returns to its inactive (high) 
level. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5476, SN7476 

DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 

logic diagrams (positive logic) 
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SN5476, SN54LS76A, 
SN747B, SN74LS76A 
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 


logic diagrams (positive logic) (continued) 



logic symbols'*' 

76 

1PRE — 1PRE — 

uJil u -i_nBL 1Q uJ2 L_ 

1CLK — — Cl 1CLK — — 

1K J2iL_ 1K -.^J2£L l5 1 k -^L_ 

1CLR — — R 1CLR 

2PRE ^ M1 . 2PRE 

2CLK 2CLK — — — 

_2kJHL_ ^^ 20 2K JIiL. 

2CLR ! ^ 2CLR-^ — 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 

V C c 

t 


b 

INPUT 

hi 

X— 

y_ 

11 

/ 

1 1 L MAX 

X 

R eq NOM 

-1.6 mA 

4 kn 

-3.2 mA 

2 kn 


TYPICAL OF ALL OUTPUTS 

i 

y 

"h 

- 

i 1 30 n NOM 

r 
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SN5476, SN54LS76A, 

SN7476, SN74LS76A 

DUAL J-K FUP-FLOPS WITH PRESET AND CLEAR 


schematics of inputs and outputs (continued) 


EQUIVALENT OF EACH INPUT 




l|(_ MAX R eq NOM 

— 0.4 mA 30 kn 

-0.8 mA 8.25 kn 


'LS76A 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: '76 5.5 V 

'LS76A 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN5476, SN7476 
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN5476 

SN7476 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|(_| High-level input voltage 

2 

2 

V 

V | [_ Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

-0.4 

-0.4 

IEEH! 

Iql Low-level output current 

16 

16 

MBEMl 

t w Pulse duration 

CLK high 

20 

20 

ns 

CLK low 

47 

47 


25 

25 

t su Input setup time before CLK t 

0 

0 

ns 

th Input hold time-data after CLK i 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

r* 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5476 

SN7476 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

V cc = MIN, l| = - 12 mA 

- 1.5 

- 1.5 

V 

v OH 

Vqc = MIN, V m = 2V, V| L = 0.8 V, 

•OH = — 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V CC =MIN, V| H = 2V, V| L = 0.8 V, 

Iql = I® rn A 

warn 

0.2 0.4 

V 

h 

Vcc = MAX, V, = 5.5 V 

i 

1 

mA 


J or K 

V C C = MAX, V| = 2.4 V 

40 

40 

MA 

All other 

80 

80 

D 

J or K 

V C c = MAX, V | = 0.4 V 

- 1.6 

- 1.6 

mA 

All otherf 

-3.2 

-3.2 

•os§ 

V CC = MAX 

- 20 - 57 

-18 -57 

mA 

•cc # 

Vcc = MAX, See Note 2 

10 20 

10 20 

mA 



•For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25°C. 

§Not more than one output should be shorted at a time. 

1 Clear is tested with preset high and preset is tested with clear high. 

^Average per flip-flop. _ 

NOTE 2: With all outputs open, Ice ' s measured with the Q and Q outputs high in turn. At the time of measurement, the clock input 
is grounded. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

•max 




15 

20 


Hg 

•PLH 

PRE or CLR 

Q or Q 



16 

25 

ns 

<PHL 

R|_ = 400 n. Cl = 15 pF 


25 

40 

ns 

'PLH 

CLK 

Q or Q 



16 

25 


l PHL 



25 

40 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS76A, SN74LS76A 

DUAL JK FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN54LS76A 

SN74LS76A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

| 

9 


V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

031 

lOL Low-level output current 

4 

8 


f clock Clock frequency 

0 30 

0 30 

IB 

t w Pulse duration 

| CLK high 

20 

20 

ns 


25 

25 

t su Setup time before CLK i 

data high or low 

20 

20 

ns 

CLR inactive 

20 

20 

PRE inactive 

25 

25 

th Hold time-data after CLK; 

0 

0 

ns 

Operating free-air temperature 

-55 125 

o 

o 

"c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS76A 

SN74LS76A 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V IK 

Vcc = MIN, l| = — 18mA 

- 1.5 

- 1.5 

V 

v OH 

V C C=MIN, V| H = 2 V, V| L = MAX, 

lOH = — 0 4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC =MIN, V, |_ = MAX, V| H = 2V, 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C C = MIN, V|l=MAX, V|H = 2V, 

Iql = 8 mA 



■ 

J or K 

V CC = MAX, V, = 7 V 

0.1 

0.1 

mA 

CLR or FRIT 

0.3 

0.3 

CLK 

0.4 

0.4 

■ 

J or K 

V c c = MAX, V| = 2.7 V 

20 

20 

MA 


60 

60 

CLK 

80 

80 

m 

J or K 

V C c = MAX, V| = 0.4 V 

- 0.4 

- 0.4 

mA 

All other 

- 0.8 

-0.8 

'os§ 

Vqq = MAX, See Note 4 

-20 -100 

-20 -100 

BOi 

l(X (Total) 

Vcc = MAX, See Note 2 

4 6 

4 6 

■ 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vcc = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

NOTE 2: With all outputs open, Ice ' s measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with Vq = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced to 
one half of their stated values. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 




30 

45 


MHz 

‘PLH 

PRE, CLR or CLK 

Q or Q 

R)_ = 2 kn, C[_ = 15 pF 


15 

20 

ns 

*PHL 



15 

20 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS78A, SN74LS78A 

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 

DECEMBER 1983- REVISED MARCH 1988 


• Package Options Include Plastic “Small 
Outline” Packages, Flat Packages, and 
Plastic and Ceramic DIPs 

• Dependable Texas Instrument Quality and 
Reliability 

description 

The 'LS78A contains two negative-edge-triggered flip- 
flops with individual J-K, preset inputs, and common 
clock and common clear inputs. The logic levels at the 
J and k inputs may be allowed to change while the 
clock pulse is high and the flip-flop will perform 
according to the function talbe as long as minimum 
setup and hold times are observed. The preset and 
clear are asynchronous active-low inputs. When low 
they override the clock and data inputs forcing the 
outputs to the steady-state levels as shown in the 
function table. 

The SN54LS78A is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The SN74LS78A is characterized for 
operation from 0°C to 70°C. 

logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


SN54LS78A . . . J OR W PACKAGE 
SN74LS78A . . . D OR N PACKAGE 
(TOP VIEW) 



J This configuration is nonstable; that is, it 
will not persist when preset and clear inputs 
return to their inactive (high) level. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS78A, SN74LS78A 

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


logic diagram (positive logic) 



EQUIVALENT OF 
EACH INPUT 



1 1 l MAX R eq NOM 

— 0.4 mA 30 kn 

-0.8 mA 8.25 kn 

- 1 .6 mA 4.1 kn 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS78A - 55 °C to 1 25 °C 

SN74LS78A 0°Cto70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS78A SN74LS78A 

DUAL JK FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


recommended operating conditions 



SN54LS78A 

SN74LS78A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.75 

V 

V|H High-level input voltage 

2 

2 

V 

V | (_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 0.4 

-0.4 


lOL Low-level output current 

4 

8 

■ 

f clock Clock frequency 

0 30 

0 30 


t w Pulse duration 

CLK high 

20 

20 

ns 

PRE or CLR low 

25 

25 

t su Setup time before CLK l 

data high or low 

20 

20 

ns 

PRE or CLR inactive 

20 

20 

tt, Hold time-data after CLK l 

0 

0 

ns 

Tfy Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS78A 

SN74LS78A 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V| K 

Vqc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V 1 1_) = 2 V, V|l=0.7V, 

lOH = — 0.4 mA 

2.5 3.4 


V 

V C c = MIN, V|r = 2 V, V|l = 0.8V. 

lOH = — 0.4 mA 


2.7 3.4 

v OL 

V C c = MIN, V|l = MAX, V| H = 2V. 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V||_ = MAX, V|h = 2V, 

Iql = 0 mA 


0.35 0.5 

■ 

iffll 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 


0.6 

0.6 

usual 

0.3 

0.3 


0.8 

0.8 

'IH 

iian 

V C c = MAX, V| = 2.7 V 

20 

20 

MA 

m 

120 

120 

EaPi 

60 

60 

ran 

160 

160 

■ 

1193 

v C c = max, V| = o.4v 

-0.4 

-0.4 

mA 

tnJ 

- 1.6 

- 1.6 

i-nn* 

-0.8 

-0.8 

EU 

- 1.6 

- 1.6 

ios§ 

Vcc = max, See Note 4 

-20 -100 

-20 -100 

mA 

Ice (Total) 

Vcc = MAX, See Note 2 

4 6 

4 6 

— 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

NOTE 2: With all outputs open, I qq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with Vq = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced 
to one half of their stated values. 
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TTL Devices 


SN54LS78A, SN74LS78A 

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*max 




30 

45 


wmm 

l PLH 

PRE, CLR or CLK 

Q or Q 

RL = 2kn, C(_=15pF 


15 

20 

ns 

’PHL 



15 

20 

ns 


NOTE 3: Load circuits and vo'tage waveforms are shown in Section 1. 



2-256 


Texas ^ 
Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


















SN5483A, SN54LS83A. SN7483A. SN74LS83A 
4-BIT BINARY FULL ADDDERS WITH FAST CARRY 


MARCH 1974 - REVISED MARCH 1988 



Full-Carry Look-Ahead across the Four Bits 


Systems Achieve Partial Look-Ahead 
Performance with the Economy of 
Ripple Carry 

SN54283/SN74283 and SIM54LS283/SN74LS283 
Are Recommended For New Designs as They 
Feature Supply Voltage and Ground on Corner 
Pins to Simplify Board Layout 


TYPICAL ADD TIMES 


TYPE 

TWO 

8-BIT 

WORDS 

TWO 

16-BIT 

WORDS 

TYPICAL POWER 

DISSIPATION PER 

4-BIT ADDER 

'83A 

23 ns 

43 ns 

310 mW 

'LS83A 

25 ns 

45 ns 

95 mW 


SN5483A.SN54LS83A . . . J OR W PACKAGE 
SN7483A . . . N PACKAGE 
SN74LS83A . . . D OR N PACKAGE 
(TOP VIEW) 


A4 E 1 

Jl6 3 B4 

Z3 C 2 

15 3*4 

A3 C3 

14 3 C4 

B3 £4 

13 3 C0 

vcc C & 

12 3 GND 

12 Ce 

11 3 B1 

B2 C 7 

io 3 A1 

A2 Q 8 

9 3 *1 

SN54LS83A . 

. . FK PACKAGE 


(TOP VIEW) 


description 

These improved full adders perform the addition of 
two 4-bit binary numbers. The sum (2) outputs are 
provided for each bit and the resultant carry (C4) is 
obtained from the fourth bit. These adders feature 
full internal look ahead across all four bits generating 
the carry term in ten nanoseconds typically. This 
provides the system designer with partial look-ahead 
performance at the economy and reduced package 
count of a ripple-carry implementation. 

The adder logic, including the carry, is implemented 
in its true form meaning that the end-around carry 
can be accomplished without the need for logic or 
level inversion. 

Designed for medium-speed applications, the circuits 
utilize transistor-transistor logic that is compatible 
with most other TTL families and other saturated 
low-level logic families. 

Series 54 and 54 LS circuits are characterized for 
operation over the full military temperature range of 
— 55° C to 1 25° C, and Series 74 and 74LS circuits are 
characterized for operation from 0°C to 70°C. 

logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers are for D, J, N, and W packages. 



NC - No internal connection 


FUNCTION TABLE 



H = high level, L = low level 

NOTE: Input conditions at A1, B1, A2, B2, and CO are used to 
determine outputs Li and Z2 and the value of the internal 
carry C2. The values at C2, A3, B3, A4, and B4 are then 
used to determine outputs L3, L4, and C4. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


2-257 


TTL Devices 






SN5483A, SN54LS83A, SN7483A, SN74LS83A 
4-BIT BINARY FULL ADDDERS WITH FAST CARRY 



'LS83A 
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SN5483A, SN54LS83A, SN7483A, SN74LS83A 
4 BIT BINARY FULL ADDDERS WITH FAST CARRY 



Pin numbers shown are for D, J, N, and W packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage: '83A 5.5 V 

'LS83A 7 V 

Interemitter voltage (see Note 2) . • 5.5 V 

Operating free-air temperature range: SN5483A, SN54LS83A — 55° C to 1 25° C 

SN7483A, SN74LS83A 0°C to 70°C 

Storage temperature range — 65° C to 150°C 


NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple emitter transistor. This rating applies for the '83A only between the 
following pairs: A1 and B1, A2 and B2, A3 and B3, A4 and B4. 
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SN5483A, SN7483A 

4-BIT BINARY FULL ADDDERS WITH FAST CARRY 


recommended operating conditions 



SN5483A 1 

SN7483A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply Voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

Any output except C4 

-800 

-800 

PA 

Output C4 

-400 

-400 

Low-level output current, Iql 

Any output except C4 

16 

16 

mA 

Output C4 

8 

8 

| Operating free-air temperature, T/\ 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 

SN5483A 

SN7483A 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V||-{ High-level input voltage 


2 

2 

Di 

V 1 1 _ Low-level input voltage 


0.8 

0.8 

mm 

V | (<- Input clamp voltage 

Vcc = MIN, l| = -12 mA 

-1.5 

-1.5 

mm 

Voh High-level output voltage 

V C C = MIN, V| H = 2V, 

V|i_=0.8V, !qh = MAX 

1 

B 


V 

Vql Low-level output voltage 

V C c = min, V )h = 2V, 

V| L = 0.8V, l OL = MAX 

0.2 0.4 

0.2 0.4 

V 

Input current at maximum 

l| 

input voltage 

V C C = MAX, v l = 5.5 V 

1 

1 

mA 

1 1 h High-level input current 

V CC = MAX, V| = 2.4V 

40 

40 

mm 

l|L Low-level input current 

V C C = MAX, V) = 0.4 V 

-1.6 

-1.6 

EB 

Short-circuit 
lOS k 

output current^ 

Any output except C4 

Vcc = MAX 

-20 -55 

-18 -55 

mA 

Output C4 

0 
!■" 

1 

O 

CN 

1 

EBB 

ICC Supply current 

Vcc = MAX, 

Outputs open 

All B low, other 

inputs at 4.5 V 

56 

56 

mA 

All inputs at 

4.5 V 

66 99 

66 110 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V C £ = 5 V, T A = 25°C. 

§Only one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^ 

FROM (INPUT) 

TO (OUTPUT! 

TEST CONDITIONS 

MIN TYP 

MAX 


*PLH 

CO 

Any 1' 


14 

21 


*PHL 

Cl = 15 pF, Rl = 400 n. 

12 

21 


*PLH 

Aj or Bj 


See Note 3 

16 

24 

ns 

»PHL 

— i 


16 

24 

T PLH 

CO 

C4 


9 

14 

ns 

1PHL 

C L =15pF, R L = 780n, 

11 

16 

*PLH 

Aj or Bj 

C4 

See Note 3 

9 

14 

ns 

IPHL 


11 

16 


VpLH - propagation delay time, low-to-high-level output 
tpm_ = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS83A, SN74LS83A 
4-BIT BINARY FULL ADDDERS WITH FAST CARRY 


recommended operating conditions 



SN54LS83A 

SN74LS83A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


mm 

High-level output current, Ioh 

-400 

-400 

mrx 

Low-level output current, lo |_ 

4 

8 

ESI 

Operating free-air temperature, Ta 

-55 125 

0 70 

mnm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS83A 

SN74LS83A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

Dl 

V||_ Low-level input voltage 


0.7 

0.8 

mm 

V|k Input clamp voltage 

Vcc = MIN, l| = —18 mA 

-1.5 

-1.5 

MM 

Vqh High-level output voltage 

V C c”MIN, V|n = 2 V, V|i_ - V| l. max, 

Iqh = “400 /jA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

Vcc = min, V| H = 2 V, 

V|l = V|(_ max 

lOL ~ 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


mmsm m 

Input current 
l| at maximum 

input voltage 

Any A or B 

V C c = MAX, V| = 7 V 

0.2 

0.2 

mA 

CO 

0.1 

0.1 

High-level 

l|H 

input current 

Any A or B 

V C c = MAX, V| = 2.7 V 

40 

40 

pA 

CO 

20 

20 

Low-level 

1 1 L 

input current 

Any A or B 

V CC = MAX, V| = 0.4 V 

-0.8 

-0.8 

mA 

CO 

-°' 4 

-0.4 

•OS Short-circuit output current § 

v cc = max 

-20 -100 

-20 -100 

wnrm\ 

Icc Supply current 

Vcc = MAX. 

Outputs open 

All inputs 
grounded 

22 39 

22 39 

mA 

All B low, other 

inputs at 4.5 V 

19 34 

19 34 

All inputs at 

4.5 V 

19 34 

19 34 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
•[•All typical values are at Vqq = 5 V, = 25“C. 

§ Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vqc = 5 V, Ta = 25° C 



ItpLH = propagation delay time, low-to-high-level output 
'PHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN5485, SN54LS85, SN54S85 
SN7485, SN74LS85, SN74S85 
4 BIT MAGNITUDE COMPARATORS 

MARCH 1974 - REVISED MARCH 1988 



TYPICAL 

TYPICAL 

SN5485, SN54LS85, SN54S85 

. . . J OR W PACKAGE 

TYPE 

POWER 

DELAY 

SN7485 

. . . N PACKAGE 


DISSIPATION 

(4-BIT WORDS) 

SN74LS85, SN74S85 . . . D OR N PACKAGE 

'85 

275 mW 

23 ns 

(TOP VIEW) 

'LS85 

52 mW 

24 ns 



pvcc 

'S85 

365 mW 

1 1 ns 

B3 C 

h Uiel 


description 


These four-bit magnitude comparators perform 
comparison of straight binary and straight BCD (8-4-2-1 ) 
codes. Three fully decoded decisions about two 4-bit 
words (A, B) are made and are externally available at three 
outputs. These devices are fully expandable to any 


A< Bin C 2 
A = Bin C 3 
A> Bin [I ^ 
A> Bout II 5 
A = Bout II 6 
A< Bout C 7 

gndO 


15 D A3 
14 HB2 
13 D A2 

12 Dai 
11 D B1 
10 D AO 
9 D BO 


number of bits without external gates. Words of greater 
length may be compared by connecting comparators in 
cascade. The A > B, A < B, and A = B outputs of a 
stage handling less-significant bits are connected to the 
corresponding A > B, A < B, and A = B inputs of the 
next stage handling more-significant bits. The stage 
handling the least-significant bits must have a high-level 
voltage applied to the A = B input. The cascading paths 
of the '85, 'LS85, and 'S85 are implemented with only 
a two-gate-level delay to reduce overall comparison times 
for long words. An alternate method of cascading which 
further reduces the comparison time is shown in the 
typical application data. 


SN54LS85, SN54S85 . . . FK PACKAGE 
(TOP VIEW) 


V m U <J m 

< 00 z > < 

I — 1 1 — 1 1 — 1 1 1 1 I ■ 

3 2 1 20 19 


A = Bin ] 4 
A> Bin ] 5 
NC ] 6 
A> Bout ] 7 
A = Bout ] 8 


18 [ B2 
1 7 [ A2 
1 6 [ NC 
15 [ A1 
14 [ B1 


9 10 11 12 13 
r-ir~ir~ix~ir~i 
3 Q (_> o o 
O 2 2 CD < 
m to 
V 
< 



NC - No internal connection 


FUNCTION TABLE 


COMPARING 

INPUTS 

CASCADING 

INPUTS 

OUTPUTS 

A3, B3 

A2, B2 

A1, B1 

AO. BO 

A > B 

A < B 

A = B 

A > B 

A < B 

A = B 

A3 > 

B3 


X 



X 


X 


X 

X 

X 

H 

L 

L 

A3 < 

B3 


X 



X 


X 


X 

X 

X 

L 

H 

L 

A3 = 

B3 

A2 

> 

B2 


X 


X 


X 

X 

X 

H 

L 

L 

A3 = 

B3 

A2 

< 

B2 


X 


X 


X 

X 

X 

L 

H 

L 

A3 = 

B2 

A2 

= 

B2 

A1 

> 

B1 

X 


X 

X 

X 

H 

L 

L 

A3 = 

B3 

A2 

= 

B2 

A1 

< 

B1 

X 


X 

X 

X 

L 

H 

L 

A2 = 

B3 

A2 

= 

B2 

A1 

= 

B 1 

AO > 

BO 

X 

X 

X 

H 

L 

L 

A3 = 

B3 

A2 

= 

B2 

A1 

= 

B1 

AO < 

BO 

X 

X 

X 

L 

H 

L 

A3 = 

B3 

A2 

= 

B2 

A1 

= 

B1 

AO = 

BO 

H 

L 

L 

H 

L 

L 

A3 = 

B3 

A2 

= 

B2 

A1 

= 

B1 

AO = 

BO 

L 

H 

L 

L 

H 

L 

A3 = 

B3 

A2 

= 

B2 

A1 

= 

B1 

AO = 

BO 

X 

X 

H 

L 

L 

H 

A3 = 

B3 

A2 

= 

B2 

A1 

= 

81 

AO = 

BO 

H 

H 

L 

L 

L 

L 

A3 = 

B3 

A2 

= 

B2 

A1 

= 

B1 

AO = 

BO 

L 

L 

L 

H 

H 

L 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5485, SN54LS85, SN54S85, 
SN7485, SN74LS85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 






SN5485, SN54LS85, SN54S85, 
SN7485, SN74LS85, SN74S85 
4 BIT MAGNITUDE COMPARATORS 


schematics of inputs and outputs 


EQUIVALENT OF EACH 
INPUT FOR '85 


EQUIVALENT OF EACH 

INPUT FOR ’LS85 


EQUIVALENT OF EACH 
INPUT FOR 'S85 



A = B, Any A or B: 

R Ptl = 1.67 kfl NOM 
A > B A < B: 

R eq = 4 kfi NOM 


A = B, Any A or B: 

R eo = 933 (l NOM 
A > B A < B: 

R e q = 2.8 k n NOM 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN54' 

SN54S' 

SN54LS' 

SN74' 

SN74S' 

SN74LS' 

UNIT 

Supply voltage, Vqq (see Note 1) 

7 

7 

7 

7 

V 

Input voltage 

5.5 

7 

5.5 

7 

V 

Interemitter voltage (see Note 2) 

5.5 


5.5 


V 

Operating free-air temperature range 

-55 to 125 

-0 to 70 

°c 

Storage temperature range 

-65 to 150 

-65 to 150 

°c 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter input transistor. This rating applies to each A input in conjunction with 
its respective B input of the '85 and 'S85, 
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TTL Devices 


SN5485, SN7485 

4-BIT MAGNITUDE COMPARATORS 


recommended operating conditions 



SN5485 

SN7485 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-400 

-400 


Low-level output current, Iol 

16 

16 


Operating free-air temperature, T ^ 

-55 125 

0 70 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

mm 

V|h High-level input voltage 


2 

V 

V|L Low-level input voltage 


0.8 

mm 

V|k Input clamp voltage 

Vcc = MIN, l| = —12 mA 

-1.5 

mm 

Vqh High-level output voltage 

V CC = MIN, V| H = 2 V, 

V|l = 0 8 V, IqH - — 400 ^A 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V||_| = 2V, 

V| L = 0.8 V, l 0L = 16 mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C C = MAX, V| = 5.5 V 

1 

mA 

1 1 h High-level input current 

A < B, A > B inputs 

V c c = MAX, V| = 2.4 V 

40 

MA 

all other inputs 

120 

1 1 1_ Low-level input current 

A < B, A > B inputs 

V C c = MAX, Vi = 0.4 V 

-1.6 

mA 

all other inputs 

-4.8 

lOS Short-circuit output current§ 

V C c = max, Vq = o 

SN5485 

LO 

10 

1 

O 

CM 

t 

mA 

SN7485 

-18 -55 

IqC Supply current 

Vcc = MAX, See Note 4 

55 88 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vcc = 5 V, T/^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 4: Ice ' s measured with outputs open, A = B grounded, and all other inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 11 

FROM 

INPUT 

TO 

OUTPUT 

NUMBER OF 

GATE LEVELS 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Any A or B data input 

A < B, A > B 

1 

C L = 15 pF, 

r l = 400 rz, 

See Note 5 

7 

ns 

2 

12 

3 

17 

26 

A = B 

4 

23 

35 

tpHL 

Any A or B data input 

A < B, A > B 

1 

11 

ns 

2 

15 

3 

20 

30 

CO 

< 

4 

20 

30 

tPLH 

A < B or A = B 

A > B 

1 

7 

1 1 

ns 

tPHL 

A < B or A = B 

A > B 

1 


11 

17 

ns 

1PLH 

CD 

II 

< 

A = B 

2 


13 

20 

ns 

*PHL 

A = B 

A = B 

2 


11 

17 

ns 

*PLH 

A > B or A = B 

A < B 

1 


7 

11 

ns 

1PHL 

A > B or A = B 

A < B 

1 


11 

17 

ns 


= propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 5: Load circuits and voltage waveforms are shown in Section 1, 
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SN54LS85, SN74LS85 
4 BIT MAGNITUDE COMPARATORS 


recommended operating conditions 



SN54LS85 

SN74LS85 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

rai 

High-level output current, Ioh 

-400 

-400 

mm 

Low-level output current, 1 o l_ 

4 

8 

ESHi 

Operating free-air temperature, T^ 

-55 125 

0 70 

Q 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 ' 

SN54LS85 

SN74LS85 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | h High-level input voltage 


2 

2 

mm 



0.7 

0.7 


V|« Input clamp voltage 

V CC = MIN. I| = — 18mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V C c = MIN, V|H = 2V, 

V|L = V||_max, Iqh = — 400 pA 



V 

Vql Low-level output voltage 

Vcc min, 

V m = 2V, 
V| L * V|l max 

>OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

|QL = 8 mA 


0.35 0.5 

Input current 

l| at maximum 

input voltage 

A < B, A > B inputs 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

all other inputs 

0.3 

0.3 

High-level 

1 1 H 

input current 

A < B, A > B inputs 

V C c = MAX, V| = 2.7 V 

20 

20 

mA 

all other inputs 

60 

60 

^ Low-level 

input current 

A < B, A > B inputs 

V C c "MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

all other inputs 

-1.2 

-1.2 

lOS Short-circuit output current'' 

V C C = MAX 

-20 -100 

o 

0 

7 

o 

CN 

1 

mm 

ICC Supply current 

v cc = MAX, iSeeNote4 

10.4 20 

10.4 20 

B9I 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
•1* All typical values are at Vqq = 5 V, - 25°C. 

^Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 4: Iqq is measured with outputs open, A = B grounded, and all other inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^! 

FROM 

INPUT 

TO 

OUTPUT 

NUMBER OF 

GATE LEVELS 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 




1 


14 


»PLH 

Any A or B data input 

A < B, A > B 

2 


19 

ns 


3 



24 

36 



A = B 

4 



27 

45 





1 


11 


tPHL 

Any A or B data input 

A < B, A > B 

2 

C U = 1 5 pF, 

R l = 2 kQ. 

See Note 5 

15 

ns 


3 


20 

30 



A = B 

4 


23 

45 


tPLH 

A < B or A = B 

CO 

A 

< 

1 


14 

22 

ns 

tPHL 

A < B or A = B 

A > B 

1 



11 

17 

ns 

«PLH 

A = B 

A = B 

2 



13 

20 

ns 

'PHL 

A = B 

A = B 

2 



13 

26 

ns 

*PLH 

A > B or A = B 

A < B 

1 



14 

22 

ns 

tPHL 

A > B or A = B 

A < B 

1 



11 

17 

ns 


1tp|_n = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 5: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S85, SN74S85 

4-BIT MAGNITUDE COMPARATORS 


recommended operating conditions 



SN54S85 

SN74S85 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Iqh 

-1 

-i 

Wm 

Low-level output current, Iql 

20 

20 

wm 

Operating free-air temperature, Ta 

-55 125 

0 70 

HI 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPl MAX 

um 

V|h High-level input voltage 


2 

mm 

V|l Low-level input voltage 


0.8 

mm 

V)K Input clamp voltage 

V CC “ MIN, 1 1 = —18 mA 

-1.2 

■31 

VoH High-level output voltage 

V C c = WUN, V| H = 2V, 

V|l = 0.8 V, Iqh = — * rnA 


2.5 3.4 

V 

| SN74S85 

2.7 3.4 

Vql Low-level output voltage 

V C c = min, V| H = 2V, 

V|l = 0.8V, I 0 l = 20 mA 

0.5 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 


l|(-| High-level input current 

A < B, A > B inputs 

Vcc = MAX, V| = 2.7 V 

50 

pA 

all other inputs 

150 

l|l_ Low-level input current 

A < B, A > B inputs 

V CC = MAX. V | = 0.5 V 

-2 

mA 

all other inputs 

-6 

•OS Short-circuit output current^ 

Vcc = MAX 

-40 -100 

wm 

ICC Supply current 

Vcc = MAX, See Note 4 

73 115 

mA 

V C c = MAX, T a = 125"C, 
See Note 4 

SN54S85W 

110 


tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V qc = 5V,T a = 25C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 4: Iqc is measured with outputs open, A - B grounded, and all other inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER^! 

FROM 

INPUT 

TO 

OUTPUT 

NUMBER OF 

GATE LEVELS 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 




1 


5 



*PLH 

Any A or B data input 

A < B, A > B 

2 


7.5 


ns 


3 


10.5 

16 



A = B 

4 


12 

18 





1 


5.5 



'PHL 

Any A or B data input 

A < B, A > B 

2 

Cl = 1 5 pF, 

R l = 280 S2, 

See Note 5 

7 


ns 


3 

11 

16.5 



A = B 

4 

11 

16.5 


»PLH 

A < B or A = B 

A > B 

1 

5 

mm 

191 

*PHL 

A < B or A = B 

A > B 

1 


5.5 

8.5 

E3I 

'PLH 

A = B 

CO 

< 

2 


7 

10.5 

HJK 

*PHL 

CO 

II 

< 

A = B 

2 


5 


mm 

*PLH 

A > B or A = B 

A < B 

1 


5 

■B 

■ifan 

tRHL 

A > B or A = B 

A < B 

1 


5.5 

8.5 

mm 


ftpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 5: Load circuits and voltage waveforms are shown in Section 1. 
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SN 5485, SN54LS85, SN54S85, 
SPJ7485, SN74LS85, SN74S85 
4-BIT MAGNITUDE COMPARATORS 


TYPICAL APPLICATION DATA 


INPUTS 

(MSB) B23 

A23 

B22 

A22 

B21 

A21 

B20 

A20 

B19 


A19 

B18 

A18 • 

B17 

A17 

B16 

A16 

B15 

A15 

B14 


B13 

A13 

B12 

A12 

B11 

All 

BIO 

AIO 

B9 


B8 

A8 

B7 

A7 

B6 

A6 

B5 

A5 

B4 


B3 
A3 ■ 
B2 
A2 
B1 
A1 ■ 

(USB) BO 
AO 


B3 


A3 


B2 


A 2 


B1 

A < B 

A1 

A = B 

BO 

A > B 

AO 

A < B 

A = B 

A > B 

'85 | 

LS85, S85 


B3 


A3 


B2 


A2 


B1 

A < B 

AO 

A = B 

BO 

A > B 

AO 

A < B 

A = B 

A > B 

'85 

LS85. S85 


B3 

A3 

B2 

A2 

B1 

A < B 



BO 

A > B 

AO 


A < B 

'85 

A = B 

TS85, S85 

A > B 


COMPARISON OF TWO N-BIT WORDS 

This application demonstrates how these magnitude 
comparators can be cascaded to compare longer 
words. The example illustrated shows the comparison 
of two 24-bit words; however, the design is 
expandable to n-bits. As an example, one comparator 
can be used with five of the 24-bit comparators 
illustrated to expand the word length to 120-bits. 
Typical comparison times for various word lengths 
using the '85, 'LS85, or 'S85 are; 


WORD 

LENGTH 

NUMBER 

OF PKGS 

'85 

'LS85 

'S85 

1 -4 bits 

1 

23 ns 

24 ns 

1 1 ns 

5-24 bits 

2-6 

46 ns 

48 ns 

22 ns 

25-120 bits 

8-31 

69 ns 

72 ns 

33 ns 



B3 


A3 


B2 


A2 


B1 

A < B 

A1 

A = B 

BO 

A > B 

AO 

A < B 

A = B 

A > B 

'85 

LS85. S85 


B3 


A3 


B2 


A2 


B1 

A < B 

A1 

A = B 

BO 

A > B 

AO 

A < B 

A = B 

A > B 

'85 

LS85. 'S85 


B3 

A3 

B2 

A2 

B1 

A1 

BO 

AO 

A < B 
A = B 
A > B 


A < B 
A = B 
A > B 

’85 

LS85. S85 


OUTPUTS 


COMPARISON OF TWO 24-BIT WORDS 
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Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Standard Plastic and 
Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 



TYPICAL AVERAGE 

TYPICAL 

TYPE 

PROPAGATION 

TOTAL POWER 


DELAY TIME 

DISSIPATION 

'86 

14 ns 

150 mW 

'LS86A 

10 ns 

30.5 mW 

■S86 

7 ns 

250 mW 


description 

These devices contain four independent 2-input 
Exclusive-OR gates. They perform _the Boolean 
functions Y = A © B = AB + AB in positive 
logic. 

A common application is as a true/complement 
element. If one of the inputs is low, the other 
input will be reproduced in true form at the 
output. If one of the inputs is high, the signal on 
the other input will be reproduced inverted at the 
output. 

The SN5486, 54LS86A, and the SN54S86 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN7486, SN74LS86A, and the SN74S86 are 
characterized for operation from 0°C to 70 °C. 


SM5486, SM54LS86A, SN54S86, 
SPJ7486, SPJ74LS86A, SIM74S86 
QUADRUPLE 2-IPJPUT EXCLUSIVE-OR GATES 

DECEMBER 1972-REVISED MARCH 1988 


SN5486, SN54LS86A. SN54S86 . . . J OR W PACKAGE 
SN7486 . . . N PACKAGE 
SN74LS86A, SN74S86 . . . D OR N PACKAGE 
(TOP VIEW) 


1 A L 

71 

J 14 

3 Vcc 

IB C 

2 

13 

3 4B 

1 Y C 

3 

12 

3 4A 

2A C 

4 

1 1 

3 4Y 

2B C 

5 

10 

3 3B 

2Y C 

6 

9 

P 3A 

GND C 

7 

8 

3 3Y 


SN54LS86A, SN54S86 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 



exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE-OR 

=CD- ^7)0— 730— 

These are five equivalent Exclusive-OR symbols valid for an '86 or 'LS86A gate in positive logic; negation 
may be shown at any two ports. 

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT 

=Q- =fl>- 

The output is active (low) if all The output is active (low) if an The output is active (high) if an 

inputs stand at the same logic even number of inputs (i.e., 0 or odd number of inputs (i.e., only 1 

level (i.e., A = B). 2) are active. of the 2) are active. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN5486, SN54LS86A, SN54S86, 

SN7486, SN74LS86A, SN74S86 
QUADRUPLE 2-INPUT EXCLUSIVE OR GATES 
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SN5486, SN7486 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN5486 — 55°Cto125°C 

SN7486 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN5486 

SN7486 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

1 

4.75 5 5.25 

V 

High-level output current, loH 

-800 

-800 


Low-level output current, Iql 

16 

’ll 

mi 

Operating free-air temperature, T/\ 

-55 125 

o 

o 

mi 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN5486 

SN7486 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V||< Input clamp voltage 

Vcc = MIN, !| = -8 mA 

-1.5 

-1.5 

V 

v OH High-level output voltage 

V CC = MIN, V| H = 2 V, 

V| L = 0.8V, I oh = -800»jA 

1 

1 

om 

V 

Vql Low-level output voltage 

V CC = M1N, V| H = 2V 

V|l = 0.8 V, Iql “ 16 mA 

0.2 0.4 

0.2 0.4 

V 

1 1 Input current at maximum input voltage 

V C C = MAX, V | = 5.5 V 

1 

1 


l||-l High-level input current 

V C c = MAX - v l = 2 4 v 

40 

40 


l||_ Low-level input current 

VcC = MAX . V ) = 0.4 V 

-1.6 

-1.6 


Iqs Short-circuit output currents 

V C C = MAX 

-20 -55 

-18 -55 

■ 

ICC Supply current 

V C c = MAX. See Note 2 

30 43 

30 50 

DSD 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type, 
t All typical values are at Vqq = 5 V, T^ = 25°C. 

SNot more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with the inputs grounded and the outputs open. 


switching characteristics, Vcc = 5V, Ta = 25°C 


PARAMETER 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

»PLH 

A or B 

Other input low 

Cl = 1 5 pF, 

R L =400 n, 

See Note 3 

15 

23 

ns 

‘PHL 

11 

17 

tPLH 

A or B 

Other input high 

18 

30 


tPHL 

13 

22 



^*PLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS86A, SN74LS86A 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS86A — 55°Cto125°C 

SN74LS86A 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 




SN54LS86A 

SN74LS86A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

| 

1 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 

wm 

Low-level output current, Iql 

4 

8 


Operating free-alr temperature, Ta 

-55 125 

O 

r". 

o 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS86A 

SN74LS86A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | p| High-level input voltage 


2 

2 

MM 

V||_ Low-level input voltage 


0.7 

0.8 

MM 

V|« Input clamp voltage 

Vcc = MIN, l| = — 18mA 

-1.5 

-1.5 

V 

v OH High-level output voltage 

V C c = MIN, V|H = 2V, 

v IL' v IL max . 'OH =_ 400pA 

2.5 34 

2.7 3.4 

V 

Vql Low-level output voltage 

Vcc = MIN, 
V,H =2 V. 

V|l = Vn_max 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V C C = MAX, V | = 7 V 

0.2 

0.2 


1 1 High-level input current 

V CC = MAX, V| = 2.7 V 

40 

40 

msm 


V C c 'MAX, V| = 0.4 V 

-0.8 

-0.8 


IqS Short-circuit output current^ 

Vcc = max 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

6.1 10 

6.1 10 

iSM\ 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type, 
t All typical values are at V cc = 5 V, T A = 25 ’C. 

^ Not more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with the inputs grounded and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IRLH 

A or B 

Other Input low 

C L = 1 5 pF, 

R L = 2kQ, 

See Note 3 

12 

23 

ns 

1PHL 

10 

17 

'PLH 

A or B 

Other input high 

20 

30 

ns 

‘PHL 

13 

22 


^PLH = propagation delay time, low-to-high-level output 
t PHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S86, SN74S86 
QUADRUPLE 2-INPUT EXCLUSIVEOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 

Input voltage 

Operating free-air temperature range: SN54S86 . . . 

SN74S86 . . . 

Storage temperature range 

NOTE 1 : Voltage values are with respect to network ground terminal. 


.... 7 V 

. ... 5.5 V 
— 55°C to 1 25°C 
0°C to 70°C 
— 65°C to 1 50°C 


recommended operating conditions 



SN54S86 

SN74S86 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

| 

I 

4.75 5 5.25 


High-level output current. Ion 

-1 

-1 


Low-level output current, Iql 

20 

20 


Operating free-air temperature, T^ ,: 

-55 125 

0 70 

*c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN54S86 

SN74S86 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|K Input clamp voltage 

Vcc = MIN, l| = — 18mA 

-1.2 

-1.2 

mm 

Voh High-level output voltage 

V C c = MIN, V (h = 2V, 

V|l = 0.8V, Iqp) = — 1 mA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V| H = 2V 

V||_ = 0.8 V, l 0! =20mA 

0.5 

0.5 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 

1 

JH 

l|PI High-level input current 

V C c = MAX, V| = 2.7 V 

50 

50 


l|L Low-level input current 

Vcc = MAX, V| = 0.5 V 

-2 

-2 



Vcc = max 

-40 -100 

-40 -100 

EM 

Icc Supply current 

Vcc = MAX, See Note 2 

50 75 

50 75 

1 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type, 
t All typical values are at = 5V, T a = 25°C. 

$Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: I qq is measured with the inputs grounded and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tpLH 

A or B 

Other input low 

C L = 15 pF, 

R L = 280 SI, 

See Note 3 

7 

10.5 

ns 

«PHL 

6.5 

10 

«PLH 

A or B 

Other input high 

7 

10.5 

ns 

iPHL 

6.5 

10 


ItpiH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93, 
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93 
DECADE. DIVIDE-BY-TWELVE AND BINARY COUNTERS 

MARCH 1974 — REVISED MARCH 1988 



'90A, 'LS90 . . . Decade Counters 

'92A, 'LS92 . . . Divide By-Twelve Counters 

'93A, 'LS93 . . . 4-Bit Binary Counters 


TYPES 

'90A 

'92A, '93A 
'LS90, 'LS92, 'LS93 


TYPICAL 

POWER DISSIPATION 

145 mW 
130 mW 
45 mW 


description 

Each of these monolithic counters contains four 
master-slave flip-flops and additional gating to 
provide a divide-by-two counter and a three- 
stage binary counter for which the count cycle 
length is divide-by-five for the '90A and 'LS90, 
divide-by-six for the '92A and 'LS92, and the 
divide-by-eight for the '93A and 'LS93. 

All of these counters have a gated zero reset and 
the '90A and 'LS90 also have gated set-to-nine 
inputs for use in BCD nine's complement 
applications. 

To use their maximum count length (decade, 
divide-by-twelve, or four-bit binary) of these 
counters, the CKB input is connected to the Qa 
output. The input count pulses are applied to 
CKA input and the outputs are as described in 
the appropriate function table. A symmetrical 
divide-by-ten count can be obtained from the 
'90A or 'LS90 counters by connecting the Qq 
output to the CKA input and applying the input 
count to the CKB input which gives a divide-by- 
ten square wave at output Qa- 


SN5490A, SN54LS90 . . . J OR W PACKAGE 
SN7490A . . . N PACKAGE 
SN74LS90 . . . D OR N PACKAGE 
(TOP VIEW) 


CKB E 

TT 

J 14 

J CKA 

Rom c 

2 

13 

3 NC 

R0(2) C 

3 

12 

Dq a 

NC C 

4 

1 1 

D Qq 

vcc C 

5 

10 

3 GND 

R9(1)C 

6 

9 

n qb 

R9(2)C 

7 

8 

H Qc 


SN5492A, SN54LS92 . . . J OR W PACKAGE 
SN7492A . . . N PACKAGE 
SN74LS92 . . . D OR N PACKAGE 
(TOP VIEW) 


CKB C 

71 

J 14 

3 CKA 

NC C 

2 

13 

J NC 

NC C 

3 

12 

DQa 

NC C 

4 

11 

11 Qb 

Vcc C 

5 

10 

3 GND 

R0(1) C 

6 

9 

3 Q c 

R0(2) £ 

7 

8 

3 q d 


SN5493A, SN54LS93 . . . J OR W PACKAGE 
SN7493 . . . N PACKAGE 
SN74LS93 . . . D OR N PACKAGE 
(TOP VIEW) 


CKB C 

n 

J 14 

3 CKA 

R0(1 ) C 

2 

13 

D NC 

R0(2) C 

3 

12 

3 Qa 

NC C 

4 

1 1 

3 Qd 

Vcc C 

5 

10 

3 GND 

NC C 

6 

9 

HOB 

NC C 

7 

8 

:qc 


NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN549QA, '92A, '93A, SN54LS90, 'LS92, 'LS93, 
SN7490A, '92A, '93A, SN74LS90, 'LS92, 'LS93 
DECADE, DIVIDEBY TWELVE, AND BINARY COUNTERS 


'90A, 'LS90 

BCD COUNT SEQUENCE 
(See Note A) 


COUNT 

OUTPUT 

Qd q C 

CD 

O 

< 

O 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


'92A, LS92 
COUNT SEQUENCE 
(See Note C) 


COUNT 

OUTPUT 

q D 

Qc 

q B 

°a 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

H 

L 

L 

L 

7 

H 

L 

L 

H 

8 

H 

L 

H 

L 

9 

H 

L 

H 

H 

10 

H 

H 

L 

L 

1 1 

H 

H 

L 

H 


'92A, 'LS92, '93A, 'LS93 
RESET/COUNT FUNCTION TABLE 


RESET INPUTS 

OUTPUT 

R 0(1) r 0(2) 

Qd q c q b q a 

EH 

L L L L 

COUNT 

COUNT 


NOTES: A. Output Q/s, is connected to input CKB for BCD count. 

B. Output Qq is connected to input CKA for bi-quinary 
count. 

C. Output Q a is connected to input CKB. 

D. H = high level, L = low level, X = irrelevant 


'90A, 'LS90 
BI QUINARY (5-2) 
(See Note B) 


COUNT 

OUTPUT 

CJ 

O 

o 

o 

« 

o 

D 

00 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


'90A, 'LS90 


RESET/COUNT FUNCTION TABLE 


RESET INPUTS 

OUTPUT 

R 0(1) r 0(2) r 9( 1 ) r 9(2) 

Qp Qc q B q A 


L L L L 

L L L L 

H L L H 

COUNT 

COUNT 

COUNT 

COUNT 



•93A, LS93 
COUNT SEQUENCE 
(See Note C) 


COUNT 

OUTPUT | 

q D 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 


L 

H 

H 

H 


H 

L 

L 

L 


H 

L 

L 

H 

10 

H 

L 

H 

L 

1 1 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 
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SN54LS90, 'LS92, LS93, 
SN74LS90, 'LS92, 'LS93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 


schematics of inputs and outputs (continued) 


'LS90, 'LS92, 'LS93 
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SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A 
DECADE, DIVIDEBY-TWELVE, AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN5490A, SN5492A, SN5493A — 55°Cto125°C 

SN7490A, SN7492A, SN7493A 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple emitter transistor. For these circuits, this rating applies between the two Rg 
inputs, and for the '90A circuit, it also applies between the two Rg inputs. 

recommended operating conditions 


Supply voltage, S/qc 


High-level output current, I q j_| 


Low-level output current, Iql 



Count frequency, f coun t (see Figure 1) 


Pulse width, t w 


Reset inactive-state setup time, t su 


Operating free-air temperature, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER ‘ 

V|H 

High-level input voltage 

V|L 

Low-level input voltage 


TEST CONDITIONS* 


MIN TYPi MAX MIN TYP f MAX MIN TYPT MAX 


2 


Vqh High-level output voltage 


Vql Low-level output voltage 


Input current at 

l| 

maximum input voltage 


High-level 

1 IH 

Any reset 

CKA 

input current 

CKB 

Low-level 
*1 L , 

Any reset 

CKA 

input current 

CKB 

Short-circuit 

'os , , 

output curren 

t^ 

*CC Supply current 


V CC 

= MIN, 

l| = 

-12 mA 

V CC 

= MIN, 

V|H 

--2V, 

V| L = 

= 0.8 V, 

'OH 

= -800 mA 

v cc 

- MIN, 

VlH 

= 2 V, 

V| L = 

= 0.8 V. 

'OL 

= 16 mA"' 

v cc 

= MAX, 

V| - 

5.5 V 

V CC 

= MAX, 

V, = 

2.4 V 

V CC 

= MAX, 

V, = 

0.4 V 


Vcc = MAX 


V CC = MAX, See Note 3 





in 

1 

0 

CM 

1 1 

r* 

in 

1 

0 

CM 

1 

-20 -57 

-18 -57 

-18 -57 

-18 -57 

29 42 

26 39 

26 39 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

: All typical values are at V cc = 5V,T A =25C. 

>Not more than one output should be shorted at a time. 

Qa outputs are tested at Iq l = 16 mA plus the limit value for I , L for the CKB input. This permits driving the CKB input while maintaining 
full fan out capability. 

NOTE 3: Iqq is measured with ail outputs open, both Rg inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A 
DECADE, DIVIDE-BY TWELVE, AND BINARY COUNTERS 


switching characteristics, Vcc - 5 V, Ta - 25°C 


PARAMETER* 

FROM 

TO 

TEST CONDITIONS 

'90A 

•92A 

•93A 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


CK A 

Qa 


32 

42 


32 

42 


32 

42 


MHz 

^max 

CKB 

q b 


16 

16 

16 

>PLH 

CK A 

Qa 



10 

16 


10 

16 


10 

16 

ns 

'PHL 



12 

18 


12 

18 


12 

18 

'PLH 

CK A 

q d 



32 

48 


32 

48 


46 

70 

ns 

>PHL 



34 

50 


34 

50 


46 

70 

'PLH 

CKB 

Ob 

C L = 1 5 pF, 


10 

16 


10 

16 


10 

16 

ns 

'PHL 

Rl = 400 n, 


14 

21 


14 

21 


14 

21 

'PLH 

CKB 

Qc 

See Figure 1 


21 

32 


10 

16 


21 

32 

ns 

'PHL 



23 

35 


14 

21 


23 

35 

'PLH 

CKB 

q d 



21 

32 


21 

32 


34 

51 

ns 

*PHL 



23 

35 


23 

35 


34 

51 

'PHL 

Set-to-0 

Any 



26 

40 


26 

40 


26 

40 


'PLH 

Set-to-9 

Qa. Qd 



20 

30 



ns 

•PHL 

Qb. q c 



26 

40 




*f m ax — maximum count frequency 
tpi_H = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
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SN54LS90, SN54LS92, SN54LS93, 

SN74LS90, SN74LS92, SN74LS93 

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: R inputs 7 V 

A and B inputs 5.5 V 

Operating free-air temperature range: SN54LS' Circuits — 55°C to 125 C 

SN74LS' Circuits 0°C to 70°C 

Storage temperature range —65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54LS90 

SN54LS92 

SN54LS93 


SN74LS90 

SN74LS92 

SN74LS93 


MIN NOM MAX MIN NOM MAX 


Supply voltage, Vqq 


High-level output current, Iqh 


Low-level output current, Iql 


Count frequency, f count l see Figure 1) 



A input 


B input 


A input 


B input 


Reset inputs 


Reset inactive-state setup time, t su 


Operating free-air temperature, T/\ 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


V | h High-level input voltage 
V||_ Low-level input voltage 


TEST CONDITIONS* 


SN54LS90 

SN54LS92 


SN74LS90 

SN74LS92 


MIN TYPt MAX MIN TYPt MAX 


Input clamp voltage 

V CC = MIN, l| = —18 mA 

-1.5 

-1.5 

V 

High-level output voltage 

V CC = MIN, V| H = 2V, 

V|L = V|Lmax, Iqh = — ^00 MA 

2.5 3.4 

2.7 3.4 

V 



V C c = MIN. V|h = 2V, l 0 L = 4rnAl1 

0.25 0.4 

0.25 0.4 


Luw-icvei uuipui vuuage 

V|L = V|L rr 'ax, Iql = 8 mAH 


0.35 0.5 

V 

Input current 

Any reset 

V CC = MAX. V| = 7 V 

0.1 

0.1 


at maximum 

CKA 


0.2 

0.2 

mA 

input voltage 

CKB 

V£Q — IVIMA, VJ — 0.0 V 

0.4 

0.4 



Any reset 


20 

20 


High-level 

CKA 

V C C = MAX, V | = 2.7 V 

40 

40 

pA 

input current 

CKB 


80 

80 



Any reset 


-0.4 

-0.4 


Low-level 

CKA 

VqC = MAX, V | = 0.4 V 

-2.4 

-2.4 

mA 

input current 

CKB 


-3.2 

-3.2 


Short-circuit output current§ 

V CC = MAX 

-20 -100 

-20 -100 

mA 



'LS90 

w _ •<! A y c* rr O 

9 15 

9 15 


bupply current 


V OO IVIMA, Occ I'JOie o 

, LS92 

9 15 

9 15 

m 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

H outputs are tested at specified Iql plus the limit value of 1 1 l for the CKB input. This permits driving the CKB input while maintaining 
full fan-out capability. 

NOTE 3: Iqq is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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SIU54LS90, SN54LS92, SN54LS93, 
SN74LS90, SN74LS92, SN74LS93 
DECADE, DIVIDE-BY TWELVE, AND BINARY COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS93 

SN74LS93 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|p| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V IK Input clamp voltage 

V CC = MIN, 1 1 = — 18 mA 

-1.5 

-1.5 

mm 

Voh High-level output voltage 

V CC = MIN, V m = 2V, 

v IL = v IL max - 'OH = —4 00pA 

2.5 3.4 

| 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2 V, 

V|l = Vil max 

'OL = 4 mAH 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mAll 


0.35 0.5 

Input current 
l| at maximum 

input voltage 

Any reset 

V C C = MAX, Vj = 7 V 

0.1 

0.1 

mA 

CKAor CKB 

V C c = MAX, V| = 5.5 V 

0.2 

0.2 

High-level 

•l H 

input current 

Any reset 

V C c = MAX, V| = 2.7 V 

20 

20 

mA 

CKAor CKB 

40 

80 

Low-level 

IL . 

input current 

Any reset 

Vcc = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

CKA 

-2.4 

-2.4 

CKB 

-1.6 

-1.6 

lOS Short-circuit output current^ 

V C c = MAX 

-20 -100 

o 

o 

7 

o 

CM 

1 


ICC Supply current 

Vcc = MAX, See Note 3 

9 15 

9 15 

wmm 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cq = 5 V, = 25 C. 

^ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

^ outputs are tested at specified 1o L P |us the limit value for 1 1 L for the CKB input. This permits driving the CKB input while maintaining 
full fan-out capability. 

NOTE 3: Iqq is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 


switching characteristics, Vcc = 5 V, Ta - 25° C 


PARAMETER# 

FROM 

TO 

TEST CONDITIONS 

'LS90 

•LS92 

'LS93 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 


CKA 

Qa 


32 

42 


32 42 

32 42 

MHz 

’max 

CKB 

Qb 


16 

16 

16 

'PLH 

CKA 

Qa 



10 

16 

10 

16 

10 

16 

ns 

«PHL 



12 

18 

12 

18 

12 

18 

'PLH 

CKA 

q d 



32 

48 

32 

48 

46 

70 

ns 

'PHL 



34 

50 

34 

50 

46 

70 

'PLH 

CKB 

Qb 

Cl = 15 pF, 


10 

16 

10 

16 

10 

16 

ns 

'PHL 

Rl = 2 kn 


14 

21 

14 

21 

14 

21 

'PLH 

CKB 

Qc 

See Figure 1 


21 

32 

10 

16 

21 

32 

ns 

'PHL 



23 

35 

14 

21 

23 

35 

'PLH 

CKB 

q d 



21 

32 

21 

32 

34 

51 

ns 

'PHL 



23 

35 

23 

35 

34 

51 

'PHL 

Set to-0 

Any 



26 

40 

26 

40 

26 

40 


'PLH 

Sel-to-9 

Qa. Qd 



20 

30 



ns 

'PHL 

Qb- Q c 



26 

40 




# *max a maximum count frequency 
tpLH - propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
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PARAMETER MEASUREMENT INFORMATION 


O 

CO 


& 



NOTES: A. 


B. 

C. 

D. 

E. 

F. 


Input pulses are supplied by a generator having the following characteristics: 
for '90A, '92A, '93A, t r < 5 ns, tf < 5 ns, PRR = 1 MHz, duty cycle = 50%, Z out = 50 ohms; 
for 'LS90, 'LS92, 'LS93, t r < 15 ns, tf <5 ns, PRR = 1 MHz, duty cycle = 50%, Z out = 50 ohms. 
Cl includes probe and jig capacitance. 

All diodes are 1N3064 or equivalent. 

Each reset input is tested separately with the other reset at 4.5 V. 

Reference waveforms are shown with dashed lines. 

For '90A, '92A, and '93A; V ref = 1.5 V. For 'LS90, 'LS92, and 'LS93; V ref = 1.3 V. 


FIGURE 1 A 


SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93, 
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 




SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93, 
SN7490A, SN7492A, SN7493A, SN74LS9Q, SN74LS92, SN74LS93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


TEST 



LOAD CIRCUIT 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: 

for '90A, '92A, '93A, t r < 5 ns, tf < 5 ns, PRR = 1 MHz, duty cycle = 50%, Z out = 50 ohms; 
for 'LS90, 'LS92, ‘LS93, t r < 15 ns, tf <5 ns, PRR = 1 MHz, duty cycle = 50%, Z ou t = 50 ohms. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Each reset input is tested separately with the other reset at 4.5 V. 

E. Reference waveforms are shown with dashed lines. 

F. For '90A, '92A, and '93A; V re f = 1.5 V. For 'LS90, 'LS92, and 'LS93; V ref = 1.3 V. 


FIGURE IB 
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SN5491A, SM54LS9 1 , SN7491A, SN74LS91 
8-BIT SHIFT REGISTERS 


• For applications in: 

Digital Computer Systems 
Data-Handling Systems 
Control Systems 

TYPICAL 
MAXIMUM 
CLOCK 
FREQUENCY 
18 MHz 
18 MHz 


TYPE 


'LS91 


TYPICAL 

POWER 

DISSIPATION 

175 mW 
60 mW 


MARCH 1974 - REVISED MARCH 1988 

SN5491 A, SN54LS91 . . . J PACKAGE 
SN7491A . . . N PACKAGE 
SN74LS91 . . . D OR N PACKAGE 
(TOP VIEW) 



description 

These monolithic serial-in, serial-out, 8-bit shift registers 
utilize transistor-transistor logic (TTL) circuits and are 
composed of eight R-S master-slave flip-flops, input 
gating, and a clock driver. Single-rail data and input 
control are gated through inputs A and B and an internal 
inverter to form the complementary inputs to the first bit 
of the shift register. Drive for the internal common clock 
line is provided by an inverting clock driver. This clock 
pulse inverter/driver causes these circuits to shift infor- 
mation one bit on the positive edge of an input clock 
pulse. 


SN5491A. SN54LS91 . . . W PACKAGE 
(TOP VIEW) 


NC C 

1 

U 14 

3 Qh 

NC C 

2 

13 

3 Qh 

NC C 

3 

12 

3 B 

vcc C 

4 

1 1 

3 GND 

NC C 

5 

10 

3 A 

NC C 

6 

9 

b CLK 

NC C 

7 

8 

5 NC 


NC - No internal connection 

schematics of inputs and outputs 


V? 


FUNCTION TABLE 


'91 A 


’LS91 


INPUTS 

OUTPUTS 

ATt n 

AT t n+ s 

A B 

X 

IO 

X 

a 

H H 

H L 

L X 

L H 

X L 

L H 


t n = Reference bit time, 
clock low 

t n+ 8 = Bit time after 8 
low-to-high 
clock transitions. 

logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily induce testing of all parameters. 
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SN5491A, SN7491A 
8-BIT SHIFT REGISTERS 


logic diagram (positive logic) 

. ( 12 ) [ 10 ] 



Pin numbers shown in ( ) are for the D, J or N packages and pin numbers shown in l | are for the W package. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ( see N° te D 7 V 

Input voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN5491A . . - — 55°Cto125°C 

SN7491A 0°C to 70°C 

Storage temperature range -65°Cto150°C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input signals must be zero or positive with respect to network ground terminal. 

recommended operating conditions 


SN5491A 

SN7491 A 

MIN NOM MAX 

MIN NOM MAX 



Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Width of clock input pulse, t w 


Setup time. t su (see Figure 1) 


Hold time, tf, (see Figure 1) 


Operating free-air temperature, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


V|n High-level input voltage 


V|l Low-level input voltage 


Vqh High-level output voltage 


Vol Low-level output voltage 


Input current at maximum input voltage 


l|H High-level input current 


1|L Low-level input current 


'OS Short-circuit output current 


ICC Supply current 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V qq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: l^c is measured after the eighth clock pulse with the output open and A and B inputs grounded. 

switching characteristics, Vcc = 5 V, Ta - 25° C 


PARAMETER 


f m ax Maximum clock frequency 



V CC 

= MIN, 

V|H 

= 2 V, 

V| L = 

= 0.8 V, 

'OH 

= -400 pA 

V CC 

= MIN, 

V|H 

= 2 V, 

V| L = 

= 0.8 V, 

'OL 

= 16mA 

V CC 

= MAX, 

V,= 

5.5 V 

V CC 

= MAX, 

V| = 

2.4 V 

V CC 

= MAX, 

V| = 

0.4 V 

V CC 

= MAX 



V CC 

= MAX, 

See Note 3 


l PLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output 


>T CONDITIONS 

MIN TYP 

MAX 

nmn 

C L = 15 pF, 

10 18 


iHSI 

r l = 400 n, 

24 

40 

mm 

See Figure 1 

27 

40 

wm 
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SN54LS91 , SN74LS91 
8-BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS91 -55 u Cto125 'C 

SN74LS91 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS91 

SN74LS91 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-400 

-400 


Low-level output current, Iql 

4 

8 

B3I 

Width of clock input pulse, t w 

25 

25 

SSI 

Setup time, t su (see Figure 1 ) 

25 

25 


Hold time, t^ (see Figure 1 ) 

0 

0 


Operating free-air temperature, Ta 

-55 125 

O 

C" 

o 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS91 

SN74LS91 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|n High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

V C c = MIN, l| = —18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V C c = MIN, V| H - 2 V, 

Vil = V|l max, Iqh = —400 juA 

2.5 3.5 

2.7 3.5 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V. 

Vil = V|l max 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

V C c = MAX. V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

Vcc = MAX. V| = 2.7 V 

20 

20 

mA 

1 1 1 _ Low-level input current 

V CC = MAX. V| = 0.4 V 

-0.4 

-0.4 

mA 

lOS Short-circuit output current § 

Vcc = max 

-20 -100 

-20 -100 

mA 

ICC Supply current 

Vcc = MAX, See Note 3 

12 20 

12 20 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

! All typical values are at V qq - 5 V, T a - 25 C. 

^Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 3: l cc is measured after the eighth clock pulse with the output open and A and B inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fmax Maximum clock frequency 

C L = 15 pF, 

10 18 

MHz 

tpLH Propagation delay time, low-to high-level output 

R|_ = 2 kSi, 

24 40 

ns 

tpHL Propagation delay time, high-to-low-level output 

See F igure 1 

27 40 

ns 
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SN5491A, SN54LS91, SN7491A, SN74LS91 
8-BIT SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 




CLOCK-PULSE 

INPUT 


1 2 thru 7 8 9 thru 15 16 17 18 19 thru 23 24 25 26 27 

ji r~L 


OUTPUT Q H 


TL i L 

TYPICAL INPUT/OUTPUT WAVEFORMS 



PROPAGATION DELAY TIMES VOLTAGE WAVEFORMS 



NOTES: A. The generator has the following characteristics: t w ( C | 0C |<) = 500 ns, PRR < 1 MHz, Z out = 50 0. For SN5491 A/SN7491 A, 
t r < 10 ns and tf < 10 ns; for SN54LS91, t r = 15 ns, and tf = 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. For SN5491 A/SN7491 A, V ref = 1.5 V; for SN54LS91/SN74LS91, V re f = 1.3 V. 
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SN5494, SN7494 
4-BIT SHIFT REGISTERS 


DECEMBER 1972 - REVISED MARCH 1988 


TTL MSI PARALLEL-IN SERIAL-OUT REGISTERS 
for application as 

Dual-Source, Parallel-To-Serial Converter o Serial-In Serial-Out Register 


logic symbol* 


description SN5494 ...jorw package 

SN7494 . . . N PACKAGE 

These monolithic shift registers which utilize tran- (TOP V | EW ) 

sistor-transistor logic (TTL) circuits in the familiar ^ h ; Uis H P2A 

Series 54/74 configuration, are composed of four R-S pibC 2 15 DPE 2 

master-slave flip-flops, four AND-OR-INVERT gates, P1 c C 3 i<] P2B 

and four inverter-drivers. Internal interconnections of pidC'* nDP 2 C 

these functions provide a versatile register which v cc F® 12 ] GriD 

performs right-shift operations as a serial-in, serial-out ser C 2 'oD clr 

register or as a dual-source, paral lel-to-serial convert- CLK q 8 9 ] q d 

er. A number of these registers may be connected in 
series to form an n-bit register. logic symbol* 

SRG4 

All flip-flops are simultaneously set to a low output PE1 _iei G , 

level by applying a high-level voltage to the clear pe 2 -LLSi — G2 

input while the internal presets are inactive (high). CLR ~ R 

See the preset function table below. Clearing is CLK h C 

independent of the level of the clock input. nl “ 

The register may be parallel loaded by using the clear P2A — 

input in conjunction with the preset inputs. After P2a <»< K 

clearing all stages to low output levels, data to be pic ■ ■ 

loaded is applied to either the PI or P2 inputs of each P2C ~ 

register stage (A, B, C, and D) with the corresponding P2 ° mi - ■ — Qd 

preset enable input, PEI or PE2, high. Presetting, like ~ 

clearing, is independent of the level of the clock 'This symbol is in accordance with ANSI/IEEE Std 91-1984 
j n p Ut and IEC Publication 617-12. 

Transfer of information to the outputs occurs on the positive-going edge of the clock pulse. The proper information 
must be setup at the R-S inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input 
provides this information for the first flip-flop, while the outputs of the subsequent flip-flops provide information for 
the remaining R-S inputs. The clear input must be at a low level and the internal presets must be inactive (high) when 
clocking occurs. 


'This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


PRESET FUNCTION TABLE 
(BIT A, TYPICAL OF ALL) 


PRESET INPUTS 

INTERNAL 

PEI 

PI A 

PE2 

P2A 

PRESET A 

L 

X 

L 

X 

H (inactive) 

L 

X 

X 

L 

H (inactive) 

X 

L 

L 

X 

H (inactive) 

X 

L 

X 

L 

H (inactive) 

H 

H 

X 

X 

L (active) 

X 

X 

H 

H 

L (active) 


INTERNAL PRESETS 


B C 


REGISTER FUNCTION TABLE 


INPUTS 


CLEAR CLOCK SERIAL 



INTERNAL OUTPUTS | 


q A 

°B 

Q C 

Qd 

L 

L 

L 

L 

H 

H 

H 

H 

q A0 

q B0 

Q C0 

q D0 

H 

q bo 

H 

°D0 

H 

®An 

°Bn 

°Cn 

L 

^An 

^Bn 

QCn 


H = high level (steady state), L = low level (steady state), X = irrelevant, t = transition from low to high level 

Q A0 / q BO» q C0' q D 0 = the l eve l °f q A» q B' Q C' or q D* respectively, before the indicated steady-state input conditions \ 

C*An» ^Bn- C*Cn = t *" ,e l eve l °f ^A- or Q C* respectively, before the most-recent t transition of the clock. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN5494 Circuits — 55°Cto125°C 

SN7494 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input voltage must be zero or positive with respect to network ground terminal. 
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SN5494, SN7494 
4 BIT SHIFT REGISTERS 









SN5494, SN7494 
4-BIT SHIFT REGISTERS 


recommended operating conditions 



SN5494 

SN7494 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 

mA 

Low-level output current, Iol 

16 

16 


Width of clock pulse, t w ( c | oc ( < ) 

35 

35 

ns 

Width of clear pulse, t w ( c | ear ) 

30 

30 

■ai 

Width of preset pulse, t w (p reset ) 

30 

30 

ns 

Setup time, t su 

High-level data 

35 

35 

ns 

Low-level data 

25 

25 

Hold time, t h 

0 

0 

MM 

Operating free-air temperature, 

-55 125 

O 

o 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fmax Maximum clock frequency 


10 

MHz 

Propagation delay time, low-to-high-level 

tpLH 

output from clock 

C L = 15 pF, R[_ = 400 0, 

See Note 4 

25 40 

ns 

Propagation delay time, high-to-low-level 

tppiL 

output from clock 

25 40 

ns 

Propagation delay time, low-to-high level 

tpLH 

output from preset 

35 

ns 

Propagation delay time, high-to-low-level 

tpLH 

output from clear 

40 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1 . 


PARAMETER 

TEST CONDITIONS* 

SN5494 

SN7494 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V||-| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

Vqh High-level output voltage 

VcC = MIN, V|H = 2V, 

V|(_ = 0.8 V, l OH = —400 pA 

2.4 3.5 

2.4 3.5 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = 0.8 V, l OL =16mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX. V| = 5.5 V 

1 

1 

mA 

1 1 h High-level input current 

Presets 1 and 2 

V C C = MAX, V| = 2.4 V 

160 

160 

PA 

Other inputs 

40 

40 

1 1 1 _ Low-level input current 

Presets 1 and 2 

V C c = MAX, V| = 0.4 V 

-6.4 

-6.4 

mA 

Other inputs 

-1.6 

-1.6 

Iqs Short-circuit output currentS 

V C c = MAX 

-20 -57 

-18 -57 

mA 

ICC Supply current 

Vcc = MAX, See Note 3 

35 50 

35 58 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5 V, T ^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Iqc is measured with the outputs open, clear grounded following momentary application of 4.5 V, both preset-enable inputs 
grounded, and all other inputs at 4.5 V. 
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TYPICAL MAXIMUM 
CLOCK FREQUENCY 

36 MHz 
36 MHz 


TYPICAL 

POWER DISSIPATION 
195 mW 
65 mW 


These 4-bit registers feature parallel and serial inputs, 
parallel outputs, mode control, and two clock inputs. 
The registers have three modes of operation: 


Parallel (broadside) load 

Shift right (the direction Qa toward Qq) 

Shift left (the direction Qq toward Qa) 


Parallel loading is accomplished by applying the four 
bits of data and taking the mode control input high. 
The data is loaded into the associated flip-flops and 
appears at the outputs after the high-to-low transition 
of the clock-2 input. During loading, the entry of 
serial data is inhibited. 


Shift right is accomplished on the high-to-low transi- 
tion of clock 1 when the mode control is low; shift 
left is accomplished on the high-to-low transition of 
clock 2 when the mode control is high by connecting 
the output of each flip-flop to the parallel input of 
the previous flip-flop (Qq to input C, etc.) and serial 
data is entered at input D. The clock input may be 
applied commonly to clock 1 and clock 2 if both 
modes can be clocked from the same source. Changes 
at the mode control input should normally be made 
while both clock inputs are low; however, conditions 
described in the last three lines of the function table 
will also ensure that register contents are protected. 


SN5495A, SN54LS95B, 
SN7495A, SN74LS95B 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 

MARCH 1974 - REVISED MARCH 1988 


SN5495A. SN54LS95B . . . J OR W PACKAGE 
SN7495A . . . N PACKAGE 
SN74LS95B . . . D OR N PACKAGE 
(TOP VIEW) 


SER C 
AC 
B C 
CC 
DC 
MODE C 
GND C 


U m 3 Vcc 

1330a 

1230b 
i i 3 Q c 
i o □ Qd 
9 3 CLK 1 
8 3 CLK 2 


SN54LS95B . . . FK PACKAGE 
(TOP VIEW) 


B ] 4 
NC ] 5 
C ] 6 
NC ] 7 
D ]8 


LU CJ o < 
< (fl 2 > O 

• T-it-ji-i i tz r tz;- 
3 2 1 20 19 


i8 C Qb 

17[ NC 
16[ Q C 
15 [ NC 
14 [ Qq 


9 10 11 12 13 

. r~ir~ir~ir~ir~i 

luqOcn*- 
O Z Z * * 

O CD —I — * 

s ° ° 


NC - No Internal connection 



FUNCTION TABLE 


| INPUTS j 

OUTPUTS | 

MODE 

CONTROL 

CLOCKS 

SERIAL 

| PARALLEL ) 

Qa 

q b 

Qc 

Qd 

2 (L) 1 

(R) 

A 

B 

c 

D 

H 

H 

X 

X 

X 

X 

X 

X 

Qao 

q bo 

Q co 

°D0 

H 

i 

X 

X 

a 

b 

c 

d 

a 

b 

C 

d 

H 

* 

X 

X 

Q B t 

Q c t 

QdI 

d 

°Bn 

QCn 

°Dn 

d 

L 

L 

H 

X 

X 

X 

X 

X 

q A0 

q bo 

Q C0 

°D0 

L 

X 

i 

H 

X 

X 

X 

X 

H 

QAn 

°Bn 

Q Cn 

L 

X 

l 

L 

X 

X 

X 

X 

L 

c 

< 

O 

°Bn 

°Cn 

t 

L 

L 

X 

X 

X 

X 

X 

Qao 

°B0 

Q C0 

°D0 

1 

L 

L 

X 

X 

X 

X 

X 

Qao 

q bo 

Q C0 

°D0 

* 

L 

H 

X 

X 

X 

X 

X 

q ao 

°B0 

Q C0 

°D0 

t 

H 

L 

X 

X 

X 

X 

X 

Qao 

q B0 

Q C0 

°D0 

t 

H 

H 

X 

X 

X 

X 

X 

q ao 

q B0 

Q C0 

°D0 


^Shifting left requires external connection of Qg to A, Qq to B, and Qq to C. Serial data is entered at input D. 

H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions) 
i = transition from high to low level, t = transition f'om low to high level 
a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

Q A0 , Q bo* ^CO* ^DO = the l eve l °f ^A- ^C« or respectively, before the indicated steady-state input conditions were established. 

Q An , Qg n , Qqh, QQn = the level of Q A , Qg, Qq, or Q^, respectively, before the most-recent i transition of the clock. 
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standard warranty. Production processing does not 
necessarily include testing of all parameters. 


. Texas 
Instruments 


2-297 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


TTL Devices 




SN5495A, SN54LS95B, SN7495A, SN74LS95B 
4 BIT PARALLEL-ACCESS SHIFT REGISTERS 


logic symbol* 


MODE 


CLK1 

CLK2 


SER 

A 

B 

C 

D 


( 6 ) 


td 


(9) 


( 8 ) 




id 

(2) 

(3) 

(4) 

(5) 


SRG4 

M2 [LOAD] 
Ml [SHIFT] 
> 1C3/1 — ► 
2C4 

d 


(13) 

( 12 ) 

( 11 ) 

( 10 ) 


Qa 

Ob 

Qc 

Qd 


* This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 


logic diagram (positive logic) 


MODE 

CONTROL 


( 6 ) 




SERIAL (D 


CLOCK 1 
RIGHT-SHIFT 

CLOCK 2 
LEFT SHIFT 



DATA INPUTS 



y\. 



OUTPUTS 









SN5495A, SN54LS95B, SN7495A, SN74LS95G 
4 BIT PARALLEL-ACCESS SHIFT REGISTERS 


schematics of inputs and outputs 

'95A '95A 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



SN54' 

SN54LS' 

SN74' 

SN74LS' 

UNIT 

Supply voltage, VqC * see Note D 

7 

7 

7 

7 

V 

Input voltage 

5.5 

7 

5.5 

7 

V 

Interemitter voltage (see Note 2) 

5.5 


5.5 


V 

Operating free-air temperature range 

-55 to 125 

0 to 70 

°c 

Storge temperature range 

-65 to 150 

-65 to 150 

°c 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter input transistor. This rating applies between the clock-2 input and 
the mode control input of the '95A. 
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SN5495A, SN7495A 

4-BIT PARALLEL-SHIFT REGISTERS 


recommended operating conditions 



SN5495A 

SN7495A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

| 

i 

4.75 5 5.25 

mm 

High-level output current, Iqh 

-800 

-800 


Low-level output current, Iql 

16 

16 


Clock frequency, f c | oc k 

0 25 

0 25 

wmm 

Width of clock pulse, t w ( c | oc k) (See Figure 1 ) 

20 

20 


Setup time, high-level or low-level data, t su (See Figure 1 1 

15 

15 

mm 

Hold time, high-level or low-level data, th (See Figure 1 ) 

0 

0 

mm 

Time to enable clock 1 , t ena bie 1 (See Figure 2) 

15 

15 

mm 

Time to enable clock 2 (See Figure 2) 

15 

15 

mm 

Time to inhibit clock 1 , t; n hjbit 1 (See Figure 2) 

5 

5 


Time to inhibit clock 2, tj n hibit 2 (See Figure 2) 

5 

5 

IESH 

Operating free-air temperature, T/y 

-55 125 

0 70 

wad 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

— 

TEST CONDITIONS* 

SN5495A 

SN7495A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.8 

0.8 

mm 

V|K Input clamp voltage 

V C c = MIN, 1 1 = — 12 mA 

-1.5 

-1.5 

V 

VoH High-level output voltage 

V C C = MIN, V| H = 2V, 

V|l = 0.8 V, t 0 H = —800 pA 


■ 

V 

Vql Low-level output voltage 

Vcc = MIN, V|H = 2V, 

V|l = 0.8V, l 0 L = 16 mA 

mom 

0.2 0.4 

V 

Input current at 

li 

maximum input voltage 

Vcc = MAX, V| = 5.5 V 

i 

1 

mA 

High-level 

1|H 

input current 

Serial, A, B, C, 0, 

Clock 1 or 2 

Vcc = MAX, V, = 2.4 V 

40 

40 

pA 

Mode control 

80 

80 

Low-level 

'IL 

input current 

Serial, A, B, C, D, 

Clock 1 or 2 

Vcc = MAX, V| = 0.4 V 

-1.6 

-1.6 

mA 

Mode control 

-3.2 

-3.2 

'OS Short-circuit output currents 

Vcc = MAX 

-18 -57 

-18 -57 

mA 

ICC Supply current 

Vcc = MAX, See Note 3 

39 63 

39 63 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, = 25°C. 

5 Not more than one output should be shorted at a time. 

NOTE 3: Ice is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary 3 V, 
then ground, applied to both clock inputs. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

f ma x Maximum clock frequency 

CL=15pF, R L = 400n, 

See Figure 1 

25 36 

MHz 

tPLH Propagation delay time, low-to-high-level output from clock 

18 27 

ns 

tpHL Propagation delay time, high-to-low-level output from clock 

21 32 

ns 
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SN54LS95B, SM74LS95B 
4 BIT PARALLEL-ACCESS SHIFT REGISTERS 


recommended operating conditions 



SN54LS95B 

SN74LS95B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 


Low-level output current, Iql 

4 

8 


Clock frequency, fclock 

0 25 

0 25 


Width of clock pulse, t w ( c lock) < see Figure 1) 

20 

20 


Setup time, high-level or low-level data, t su (see Figure 1 ) 

20 

20 


Hold time, high-level or low-level data, t^ (see Figure 1 ) 

20 

10 


Time to enable clock 1 , t ena bi e i (see Figure 2) 

20 

20 


Time to enable clock 2, t ena b| e 2 (see Figure 2) 

20 

20 


Time to inhibit clock 1, tj n hibit 1 (see Figure 2) 

20 

20 



20 

20 


Operating free-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

— Mil 1 1 

SN74LS95B 

— 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V 1 1 _) High-level input voltage 


2 

2 

Hi 

V||_ Low-level input voltage 


0.7 

0.8 

mm 

V|k Input clamp voltage 

V C c = MIN, l|’= — 18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V C c = MIN, V|h = 2 V, 

V|L = V|Lmax, Iqh = — 400 pA 

| 

1 

V 

Vql Low-level output voltage 

V C c = min, 

V,h = 2V, 

V|l = V|l max 

lOL = A mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

High-level 

1 1 H 

input current 

V C C = MAX, V| = 2.7 V 

20 

20 

pA 

Low-level 

1 1 L 

input current 

V CC = MAX, Vj = 0.4 V 

-0.4 

-0.4 

mA 

Iqs Short-circuit output current § 

Vcc = max 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 3 

13 21 

13 21 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T^ = 25°C. 

® Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 3: Icc is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary 3 V, 
then ground, applied to both clock inputs. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

f m ax Maximum clock frequency 

C L = 1 5 pF, R l = 2 k il, 

See Figure 1 

25 36 

MHz 

tpLH Propagation delay time, low-to-high-level output from clock 

18 27 

ns 

tpHL Propagation delay time, high-to-low-level output from clock 

21 32 

ns 
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TTL Devices 


SN5495A, SN54LS95B, SN7495A, SN74LS95B 
4 BIT PARALLEL-ACCESS SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT V CC 


FROM OUTPUT 
UNDER TEST 



LOAD CIRCUIT 



NOTES: A. Input pulses are supplied by a generator having the following characteristics: t r < 10 ns, tf < 10 ns, and Z out = 50 fi. For the data 
pulse generator, PRR = 500 kHz; for the clock pulse generator, PRR = 1 MHz. When testing f max , var Y PF1R. For '95A. T w(data) 
— 20ns, t w ( c |ock| — 1 -1 ns - For LS95B, t w (data) > 20 ns, tyyjQioQ^j z 15 ns. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1 N3064 equivalent. 

D. For '95A, V re f = 1.5 V; for 'LS95B, V ret = 1,3 V. 


VOLTAGE WAVEFORMS 
FIGURE 1-SWITCHING TIMES 
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SN5495A, SN54LS95B, SN7495A, SIM74LS95B 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


SERIAL 

INPUT 


J — ^ 


MODE 

CONTROL 

INPUT 

CLOCK 1 
INPUT 




' Vref 


♦enable 1 


CLOCK 2 
INPUT 


inhibit 2 


JTk 


1 

-I 


1 

t ^ ref 

h*— 

l 

i 

v-j r 



r~ 

V"* 


L 


♦inhibit 1 


VlH 

VlL 

V|H 

V|L 

VlH 


r\ 


V, L 

V, H 


q a output 


j — v_y 


V, L 

V Voh 

V OL 


NOTES: A. Input is at a low level. 

B. For '95A, V ref = 1.5 V; for 'LS958, V ref = 1.3 V. 

VOLTAGE WAVEFORMS 
FIGURE 2 -CLOCK ENABLE/INHIBIT TIMES 
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SN5496, SN54LS96, 
SN7496, SN74LS96 
5 BIT SHIFT REGISTERS 

MARCH 1974 - REVISED MARCH 1988 

• N-Bit Serial-To-Parallel Converter 

• N-Bit Parallel-To-Serial Converter 

• N-Bit Storage Register 

TYPICAL 

TYPE PROPAGATION TYPICAL 

DELAY TIME POWER DISSIPATION 

'96 25 ns 240 mW 

'LS96 25 ns 60 mW 

description 

These shift registers consist of five R-S master-slave 
flip-flops connected to perform paralle!-to-serial or 
serial-to-parallel conversion of binary data. Since both 
inputs and outputs for all flip-flops are accessible, 
parallel-in/parallel-out or serial-in/serial-out operation 
may be performed. 

All flip-flops are simultaneously set to a low output 
level by applying a low-level voltage to the clear input 
while the preset is inactive (low). Clearing is independent of the level of the clock input. 

The register may be parallel loaded by using the clear input in conjunction with the preset inputs. After clearing all 
stages to low output levels, data to be loaded is applied to the individual preset inputs (A, B, C, D, and E) and a 
high-level load pulse is applied to the preset enable input. Presetting like clearing is independent of the level of the clock 
input. 



Transfer of information to the outputs occurs on the positive-going edge of the clock pulse. The proper information 
must be set up at the R-S inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input 
provides this information to the first flip-flop, while the outputs of the subsequent flip-flops provide information for 
the remaining R-S inputs. The clear input must be high and the preset or preset enable inputs must be low when 
clocking occurs. 

function table logic symbol t 

CLR 
CLK 
PE 

SER 
A 
B 
C 
D 
E 

H = high level (steady state), L = low level (steady statel t Thj S symbol is in accordance with ANSI/IEEE Std 91-1984 and 

X = irrelevant (any input, including transistion) (££ Publication 617-12 

1 = transistion from low to high level 

Qao- QfJO' e,c = ,he level °f Qa ■ Qg, etc, respectively before the indicated steady- 
state input conditions were established. 

QAn- Qf)n' etc = ,he level of Qa- 0(3' etc, respectively before the most-recent 
t transistion of the clock. 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN5496, SN54LS96, 
SN7496, SN74LS96 
5 BIT SHIFT REGISTERS 


typical clear, shift, preset, and shift sequences 


OUTPUTS <Qc 


logic diagram (positive logic) 


PRESET (8) 
ENABLE 


OUTPUT 

Qa 

|(15) 


(3) 0U I P . UT 1(4, 0U I! UT 1(6, 0U Z Vr 1,7, °T UT 


SERIAL O) 
INPUT 
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SN5496, SN54LS96, 
SN7496, SN74LS96 
5 BIT SHIFT REGISTERS 


schematics of inputs and outputs 

'96 



'LS96 


EQUIVALENT OF 
EACH INPUT 



Serial 25 kSi 

Clock, Clear 1 7 kfl 

Preset enable 3.4 kQ 


TYPICAL OF 
ALL OUTPUTS 




'LS96 


TYPICAL OF 
ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage (see Note 2): '96 5.5 V 

'LS96 7 V 

Operating free-air temperature: SN54' -55°C to 125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input voltage must be zero or positive with respect to network ground terminal. 
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SN5496, SN7496 
5-BIT REGISTERS 


recommended operating conditions 



SIM 54 96 

SN7496 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 

ms 

Low-level output current, Iql 

16 

16 


Clock frequency, f c iock 

0 10 

0 10 


Width of clock input pulse, tyyidock) 

35 

35 

i " s . i 

Width of preset and clear input pulse, t w 

30 

30 


Serial input setup time, t su (see Figure 1 ) 

30 

30 

mlm 

Serial input hold time, t^ (see Figure 1) 

0 

0 

H 

Operating free-air temperature, T/^ 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN5496 

SN7496 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | h High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V(0H High-level output voltage 

V C c = MIN ( V| H = 2V, 

Vjl = 0.8 V, Iqh = —400 fiA 

2.4 3.4 

2.4 3.4 

V 

Vol Low-level output voltage 

Vcc = MIN, V| H = 2V, 

V||_ = 0.8V, lQL = *6mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

VcC = MAX, V | = 5. 5 V 

1 

1 


1 1 h High-level input current 

any input except 

preset enable 

V C c = MAX, V| = 2.4 V 

40 

40 

PA 

preset enable 

200 

200 


any input except 

preset enable 

Vcc = MAX, Vi = 0.4 V 

-1.6 

-1.6 

mA 

preset enable 

-8 

-8 

'OS Short-circuit output current^ 

Vcc = MAX 

-20 -57 

-18 -57 


•CC Supply current 

Vcc = MAX, See Note 3 

00 

CD 

00 

48 79 



*For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^ All typical values are at Vqq = 5 V, T ^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Iqq is measured with the clear input grounded and all other inputs and outputs open. 


switching characteristics, VCC = 5 V, TA = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

tpLH Propagation delay time, low-to-high-level output from clock 

C L = 15pF, 

Rj_ = 400 n. 

See Figure 1 

25 40 

tpHL Propagation delay time, high-to-low-level output from clock 

25 40 

IPLH Propagation delay time, low-to-high-level output from preset or preset enable 

28 35 

tpHL Propagation delay time, high-to-low-level output from clear 

55 


EH| 
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SN54LS96, SN74LS96 
5-BIT SHIFT REGISTERS 


recommended operating conditions 



SN54LS96 

SN74LS96 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, VQC 

4.5 5 5.5 


V 

High-level output current, Iqh 

-400 

-400 

warn 

Low-level output current, Iql 

4 

8 

EB 

Clock frequency, f c | 0 ck 

0 25 

0 25 

wmrm 

Width of clock input pulse, t w (clock) 

20 

20 

KB 

Width of preset and clear input pulse, t w 

30 

30 

mm 

Serial input setup time, t se tup (see Figure 1) 

30 

30 


Serial input hold time, tf,old (see Figure 1) 

0 

0 


Operating free-air temperature, 

-55 125 

0 70 

KB 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


f For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at V qq = 5 V, = 25 C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 3: is measured with the clear input grounded and all other inputs and outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

m 

tRLH Propagation delay time, low-to-high-level output from clock 

C L = 15pF, 
c ?L = 2kn, 

See Figure 1 

25 40 

mm 

*PHL Propagation delay time, high-to-!ow-level output from clock 

o 

'T 

to 

<N 

■B 

*PLH Propagation delay time, low-to-high-level output from preset or preset enable 

28 35 

wrrm 

tpHL Propagation delay time, high-to-low-level output from clear 

55 

ns 


PARAMETER 

TEST CONDITIONS 1 

SN54LS96 

SN74LS96 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | (_| High-level input voltage 


2 

2 

D 

V||_ Low-level input voltage 


0.7 

0.8 

wm 

V|k Input clamp voltage 

Vcc = MIN. I| = —18mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V CC = MIN, V(h = 2V, 

V IL = V IL max - ’OH = — 400 pA 

2.5 3.5 

OKI 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = V||_ max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql * 8 mA 


0.35 0.5 

Input current 
l| at maximum 
input voltage 

Preset enable 

V C c = MAX, V| = 7 V 

0.5 

0.5 

mA 

All others 

0.1 

0.1 

High-level 

1 1 u . 

m input current 

Preset enable 

V C c = MAX, V| = 2.7 V 

100 

100 

PA 

All others 

20 

20 

Low-level 

input current 

Preset enable 

V CC = MAX, V| = 0.4 V 

-2 

-2 

mA 

All others 

-0.4 

-0.4 

’OS Short-circuit output current^ 

V C c = MAX 

-20 -100 

-20 -100 

mA 

ICC Supply current 

Vcc = MAX. See Note 3 

12 20 

12 20 

ESI 
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TTL Devices 


SN5496, SN54LS96, 
SN7496, SN74LS96 
5-BIT SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT V CC 



LOAD CIRCUIT 


2 



VOLTAGE WAVEFORMS 


NOTES: 


A. Input pulses are supplied by pulse generators having the following characteristics: duty cycle s 50%, Z 0U ( = 50 0; for '96, t r £ 
10 ns, tf £ 10 ns, and for 'LS96 t r = 15 ns, tf = 6 ns. 

B. C[_ includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Preset may be tested by applying a high-level voltage to the individual preset inputs and pulsing the preset enable or by applying a 
high-level voltage to the preset enable and pulsing the individual preset inputs. 

E. Q A output is illustrated. Relationship of serial input to other Q outputs is illustrated in the typical shift sequence. 

F. Outputs are set to the high level prior to the measurement of tpuL from the clear input. 

G. For '96, V ref = 1.5 V; for 'LS96 V ref = 1.3 V. 

FIGURE 1-SWITCHING TIMES 
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SN5497 SN7497 
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 

DECEMBER 1972-REVISED MARCH 1988 


I * Perform Fixed-Rate or Variable-Rate 
Frequency Division 

• For Applications in Arithmetic, Radar, 
Digital-to-Analog (D/A), Analog-to-Digital 
(A/D), and other Conversion Operations 

• Typical Maximum Clock Frequency ... 32 
Megahertz 

description 

These monolithic, fully synchronous, programmable 
counters utilize Series 54/74 TTL circuitry to achieve 
32-megahertz typical maximum operating frequen- 
cies. These six-bit serial binary counters feature 
buffered clock, clear, and enable inputs to control the 
operation of the counter, and a strobe input to enable 
or inhibit the rate input/decoding AND-OR-INVERT 
gates. The outputs have additional gating for 
cascading and transferring unity-count rates. 


SN5497 . . . J PACKAGE 
SN7497 . . . N PACKAGE 
(TOP VIEW) 



The counter is enabled when the clear, strobe, and enable inputs are low. With the counter enabled, the output 
frequency is equal to the input frequency multiplied by the rate input M and divided by 64, ie. : 


f out 


M-fjn 

64 


where: M = F-2 5 E-2 4 + D-2 3 + C-2 2 + B-2 1 + A-2° 


When the rate input is binary 0 (all rate inputs low), Z remains high. In order to cascade devices to perform 12-bit rate 
multiplication, the enable output is connected to the enable and strobe inputs of the next stage, the Z output of each 
stage is connected to the unity/cascade input of the other stage, and the sub-multiple frequency is taken from the Y 
output. 

The unity/cascade input, when connected to the clock input, may be utilized to pass the clock frequency (inverted) to 
the Y output when the rate input/decoding gates are inhibited by the strobe. The unity /cascade input may also be used 
as a control for the Y output. 


logic symbol* 



fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN5497, SN7497 

SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 


schematics of inputs and outputs 


2 




STATE AND/OR RATE FUNCTION TABLE (See Note A) 



INPUTS 

~ 

OUTPUTS 

NOTES 

CLEAR 

ENABLE 

STROBE 

BINARY RATE 

B5 B4 B3 B2 B1 BO 

NUMBER OF 

CLOCK PULSES 

UNITY/ 

CASCADE 

LOGIC LEVEL OR 

NUMBER OF PULSES 

Y 

Z 

ENABLE 

H 

X 

H 

X 

X 

X 

X 

X 

X 

X 

H 

L 

H 

H 

B 

L 

L 

L 

L 

L 

L 

L 

L 

L 

64 

H 

L 

H 

1 

C 

L 

L 

L 

L 

L 

L 

L 

L 

H 

64 

H 

1 

1 

1 

C 

L 

L 

L 

L 

L 

L 

L 

H 

L 

64 

H 

2 

2 

1 

C 

L 

L 

L 

L 

L 

L 

H 

L 

L 

64 

H 

4 

4 

1 

C 

L 

L 

L 

L 

L 

H 

L 

L 

L 

64 

H 

8 

8 

1 

c 

L 

L 

L 

L 

H 

L 

L 

L 

L 

64 

H 

16 

16 

1 

c 

L 

L 

L 

H 

L 

L 

L 

L 

L 

64 

H 

32 

32 

1 

c 

L 

L 

L 

H 

H 

H 

H 

H 

H 

64 

H 

63 

63 

1 

c 

L 

L 

L 

H 

H 

H 

H 

H 

H 

64 

L 

H 

63 

1 

D 

L 

L 

L 

H 

L 

H 

L 

L 

L 

64 

H 

40 

40 

1 

E 


H * high level, L = low level, X = irrelevant. All remaining entries are numeric counts. 

This is a simplified illustration of the clear function. The states of clock and strobe can affect the logic level of V and Z. A low 
unity /cascade will cause output Y to remain high. 

Each rate illustrated assumes a constant value at rate inputs; however, these Illustrations in noway prohibit variable-rate inputs. 
Unity /cascade is used to inhibit output Y. 

M'f jn _ (8 + 32) f jn _ 40 fj, 

64 64 


'out 


= 0.625 f:. 
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TTL Devices 


SN5497 SN7497 

SYNCHRONOUS 6 BIT BINARY RATE MULTIPLIERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN5497 (see Note 2) — 55°Cto125°C 

SN7497 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN5497 

SN7497 

HU 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


15 

High-level output current, Iqh 

-400 

-400 

mm 

Low-level output current, Iol 

16 

16 

£1^3 

Clock frequency, fclock 

0 25 

0 25 

C 921 

Width of clock pulse, t^cio^) 

20 

20 

SB 

Width of clear pulse, t w ( c | ear ) 

15 

15 

■a 

Enable setup time, t su : (See Figure 1) 

Before positive-going transition of clock pulse 

Before negative-going transition of previous clock pulse 

25 

0 Iwlclock) - 10 

25 

^ fwlclock) - ^ 

ns 

Enable hold time, tj,: (See Figure 1) 

After positive-going transition of clock pulse 

After negative-going transition of previous clock pulse 

0 t w(clock) ^ 0 

20 t cp~^0 

0 'wlclock) - 10 

20 l cp“10 

ns 

Operating free-air temperature, T/\ (See Note 2) 

-55 125 

0 70 

fia 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYPt MAX 

Sjjffl 

V|n High-level input voltage 


2 

■jgjj 

V(l Low-level input voltage 


0.8 

mm 

V|K Input clamp voltage 

V CC = MIN, 1 1 = — 12 mA 

-1.5 

mm 

Vqh High-level output voltage 

V CC = MIN, V| H = 2V, 

V 1 L = 0.8 V, 'OH = —400 pA 


V 

Vql Low-level output voltage 

V CC =MIN, V|h = 2V, 

V|l = 0.8 V, l 0 L=16mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C C = MAX, V| = 5.5 V 

1 


1 1 h High-level input current 

clock input 

V C C = MAX, V | = 2.4 V 

80 


other inputs 

40 

l|L Low-level input current 

clock input 

Vcc “MAX, V | = 0.4 V 

-3.2 

g 

other inputs 

-1.6 

lOS Short circuit output currentS 

Vcc = max 

-18 -55 

d 

'CCH Supply current, outputs high 

Vcc = MAX, See Note 3 

58 

BB 

IcCL Supply current, outputs low 

Vcc = MAX, See Note 4 

80 120 

EP 


*For test conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc = 5V, T^ = 25' C. 

§Not more than one output should be shorted at a time. 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. An SN5497 in the W package operating at free-air temperatures above 1 1 8 ’C' requires a heat sink that provides a thermal 
resistance from case to free-air, RqcA* °* not more than 55°C/W. 

3. IcCH ‘ s measured with outputs open and all inputs grounded. 

4. IqcL ' s measured with outputs open and all inputs at 4.5 V. 
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SN5497, SN7497 
SYNCHRONOUS 6 BIT BINARY RATE MULTIPLIERS 


switching characteristics, Vcc = 5 V, Ta = 25°C, i\J = 10 


PARAMETER* 

FROM 

INPUT 

TO 

OUTPUT 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fmax 



C L = 15 pF, 

R[_ = 400 n. 

See Figure 1 

25 32 

HIM 

'PLH 

Enable 

Enable 

13 20 

ns 

‘PHL 

14 21 

‘PLH 

Strobe 

Z 

12 18 

ns 

‘PHL 

15 23 

‘PLH 

Clock 

Y 

26 39 

ns 

‘PHL 

20 30 

‘PLH 

Clock 

Z 

12 18 

ns 

•PHL 

17 26 

‘PLH 

Rate 

Z 

6 10 

ns 

‘PHL 

9 14 

‘PLH 

Unity/Cascade 

Y 

9 14 

ns 

‘PHL 

6 10 

‘PLH 

Strobe 

Y 

19 30 

ns 

‘PHL 

22 33 

‘PLH 

Clock 

Enable 

19 30 

ns 

‘PHL 

22 33 

‘PLH 

Clear 

Y 

24 36 

ns 

‘PHL 

Z 

15 23 

<PLH 

Any Rate Input 

Y 

15 23 

ns 

‘PHL 

15 23 



tf max u maximum clock frequency. 
tpl_H s Propagation delay time, low-to high-level output. 
tPHL propagation delay time, high-to low-level output. 

~ TYPICAL APPLICATION DATA 


This application demonstrates how the '97 can be cascaded to perform 18-bit rate multiplication. This scheme is 
expandable to n-bits by extending the pattern illustrated. 


18 BIT RATE INPUT 

^ 


■\ 


CLEAR 

ENABLE (LOW) 
DISABLE (HIGH) 
ENABLE (LOW) 
DISABLE (HIGH) 


CLOCK 

INPUT 


B5 B4 B3 B2 B1 BO 
CLEAR 


ENABLE '97 
INPUT (C) 


z UNITY 
CASCADE 


J1 



u 


B5 B4 B3 B2 B1 B0 

CLEAR 


ENABLE 

•97 ENABLE 

INPUT 

( B) OUTPUT 

STROBE 


CK 

Y z UNITY 

A 

CASCADE 


B5 B4 B3 B2 B1 B0 1 

CLEAR 


ENABLE 

INPUT 

»97 ENABLE 
( A ) OUTPUT 

STROBE 

CK Y 

A 

z UNITY 
CASCADE 


u 

INVERTED OUTPUT 


n 

NONINVERTED OUTPUT 


As illustrated, two of the 6-bit multipliers can be cascaded by connecting the Z output of unit A to the unity cascade 
input of unit B, in which case, a two-input NOR gate is used to cascade the remaining multipliers. Alternatively, all three 
Y outputs can be cascaded with a 3-input NOR gate. The three unused unity cascade inputs can be conveniently 
terminated by connecting each to its Z output. 
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SN5497, SN7497 

SYNCHRONOUS 6 BIT BINARY RATE MULTIPLIERS 


PARAMETER MEASUREMENT INFORMATION 


ENABLED——...—.^ DISABLED. 


'wlclock) I 


'wlclockl 


CLOCK 

INPUT 


J \! !/ V 1 / — 

-X 1.5 V jL.1.5 V JL1.5V -X-1-5V / 


tju — *4 *h j — H H— 

— V !/ V !/ — 

U3LE JL-1.5V ~L 1.5 V >L1.5VJL1.5V 

JT ' r V_7 


I , ' 

j — *-| — > 10 ns 


ENABLE 

INPUT 


3 V 

0 V 

3 V 

0 V 


2 


OUTPUT Y 


r^v 


v OH 

v OL 


ENABLING FROM POSITIVE-GOING 
TRANSITION OF CLOCK PULSE 


—DISABLED— ENABLED—. - x/ DISABLED 3V 



OUTPUT Y 


/ v_ 


v OL 


ENABLING FROM NEGATIVE-GOING 
TRANSITION OF PREVIOUS CLOCK PULSE 


1. Unity/Cascade and pin 2 (rate input), other inputs are low. Clear the counter and apply clock and enable pulse as illustrated. 

2. Setup and hold times are illustrated for enabling a single clock pulse (count). Continued application of the enable function will enable 
subsequent clock pulse (counts) until disabling occurs (enable goes high). The total number of counts will be determined by the total 
number of positive-going clock transition enabled. 

NOTES: A. The input pulse generator has the following characteristics: t w ( clock) = 20 ns, tj L |_j < 10 ns, tj^L ^ 10ns, PRR = 1 MHz, 
Zout % 

B. Cl includes probe and j ig capacitance. 

C. All d iodes are 1 N3064 or equivalent. 


FIGURE 1 —SWITCHING TIMES 


2-316 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 




SN5497, SN7497 
SYNCHRONOUS 6-BIT BINARY RATE MULTIPLIERS 


PARAMETER MEASUREMENT INFORMATION 


v cc 


OUTPUT OF DEVICE 
UNDER TEST 


400 12 
See Note C 

^C L = 15pF 
1 (See Note BjJ. 


All three outputs are loaded during testing. 

LOAD CIRCUIT 



RATE INPUT 


OUTPUT 2 


~\j ^1 .5 V 
( 


-H l PHLh*- 

| — H^LHf-f- 


3 V 

0 V 

v OH 

v OL 


Flip-flops are at a count so that all other inputs to the gate 
under test are high and all other inputs, including other rate 
inputs, are low. 

PROPAGATION DELAY TIMES, 

RATE INPUT TO Z 



Unity /cascade and rate inputs are high, other inputs are low, 

and flip-flops are at any count other than maximum. Output Z is high. 


PROPAGATION DELAY TIMES, CLOCK TO Z AND Y, 
AND STROBE INPUT TO Z AND Y 


PROPAGATION DELAY TIMES, 
UNITY/CASCADE INPUT TO Y 



3 V 

0 V 
v OH 

v OL 


Flip-flops are at the maximum count. Other inputs are low. 


PROPAGATIOM DELAY TIMES, 
ENABLE INPUT TO ENABLE OUTPUT 


NOTES: A. T he input pulse generator has the following characteristics: t w ( c | 0c k) = 20 ns, t-j-LH ^ 10 ns, ty^L ^ 10 ns, PRR = 1 MHz, 
Zout 555 

B. C[_ includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 


FIGURE 1-SWITCHING TIMES (CONTINUED) 
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2-318 



Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

The '107 contain two independent J-K flip-flops with 
individual J-K, clock, and direct clear inputs. The '107 
is a positive pulse-triggered flip-flop. The J-K input data 
is loaded into the master while the clock is high and 
transferred to the slave and the outputs on the high-to- 
low clock transistion. For these devices the J and K inputs 
must be stable while the clock is high. 

The 'LS107A contain two independent negative-edge- 
triggered flip-flops. The J and K inputs must be stable 
prior to the high-to-low clock transition for predictable 
operation. When the clear is low, it overrides the clock 
and data inputs forcing the Q output low and the Q 
output high. 

The SN54107 and the SN54LS107A are characterized 
for operation over the full military temperature range of 
- 55°C to 1 25°C. The SN74107 and the SN74LS107A 
are characterized for operation from 0°C to 70°C. 


SIM541 07, SN54LS107A, 
SN74107, SN74LS107A 
DUAL J-K FLIP-FLOPS WITH CLEAR 

DECEMBER 1983 - REVISED MARCH 1988 


SN54107, SN54LS107A . . . J PACKAGE 
SN74107 . . . N PACKAGE 
SN74LS107A . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS107A . . . FK PACKAGE 
(TOP VIEW) 

0 15 

la -> u ula 


1 CLK 

NIC 

2K 

N C 

2CLR 




NC - No internal connection 


'107 


FUNCTION TABLE 


1 INPUTS i 

OUTPUTS 

CLR 

CLK 

J 

K 

Q Q 

L 

X 

X 

X 

L H 

H 

JT_ 

L 

L 

O 

o 

§ l 

H 

XL 

H 

L 

H L 

H 

J1 

L 

H 

L H 

H 

XL 

H 

H 

TOGGLE 


LS107A 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

Oo 

Oo 

H 

i 

H 

L 

H 

L 

H 

i 

L 

H 

L 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54107, SN54LS107A, 

SN74107, SN74LS107A 

DUAL J-K FLIP-FLOPS WITH CLEAR 





SN541Q7, SN54LS107A, 
SN74107, SN74LS107A 
DUAL J-K FLIP-FLOPS WITH CLEAR 


logic symbols t 


'107 


'LS107A 



IQ 

IQ 


2Q 

2Q 


1J 

1CLK 

IK 

1CLR 

2J 

2CLK 

2K 

2CLR 



IQ 

IQ 


2Q 

2Q 


f These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


schematic of inputs and outputs 


'107 





'LS107A 


EQUIVALENT OF EACH INPUT 

Vcc- 

— T — 

— 


< R eq 

INPUT-1 

1 

— 



1 

- 



• 




. * 

- 


rk 


l]|_ MAX 

R eq NOM 

— 0.4 mA 

30 kn 

— 0.8 mA 

8.25 kn 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see N° te D 7 V 

Input voltage: '107 5.5 V 

'LS107A 7 V 

Operating free-air temperature range: SIM54' — 55 C to 125 C 

SN74’ 0°C to 70° C 

Storage temperature range — 65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54107, SN74107 

DUAL J K FLIP-FLOPS WITH CLEAR 


recommended operating conditions 



SN54107 

SN74107 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V | High-level input voltage 

2 

2 

V 

V|c Low-level input voltage 

0.8 

0.8 

V 

Iq 1_I High-level output current 

- 0.4 

-0.4 


Iql Low-level output current 

16 

16 

M3M\ 

t w Pulse duration 

CLK high 

20 

20 

ns 

CLK low 

47 

47 

CLR low 

25 

25 

t su Input setup time before CLKT 

0 

0 

ns 

t^ Input hold time-data after CLK t 

0 

0 

ns 

Operating free-air temperature 

-55 125 

o 

''J 

o 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54107 

SN74107 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — 1 2 mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V|H = 2V. V|l = 0.8 V, 

lOH = — 0.4 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = MIN, V|h = 2 V, V| L = 0.8 V, 

lOL = 16 mA 

0.2 0.4 

mmmm 

V 

'l 

V C C = MAX, v l = 5.5 V 

1 

i 

fSM 

•lH 

J or K 

V CC = MAX, V| = 2.4 V 

40 

40 

mA 

All other 

80 

80 

n 

J or K 

Vcc = MAX . v l = °' 4 v 

- 1.6 

- 1.6 

mA 

All other 

-3.2 

- 3.2 

'osS 

Vcc = MAX 

- 20 - 57 

-18 -57 

MOM 

'cd 

Vcc = max. See Note 2 

10 20 

10 20 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25° C. 

§Not more than one output should be shorted at a time. 

^Average per flip-flop. 

NOTE 2: With all outputs open, Iqq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Imax 




15 

20 


|^QH 

’PLH 

CLR 

Q 



16 

25 

mm 

'PHL . 

Q 

R l = 400 U, C L = 15 pF 


25 

40 

ns 

>PLH 

CLK 

mm 



16 

25 

ns 

'PHL 



25 

40 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS107A, SN74LS107A 
DUAL J-K FLIP-FLOPS WITH CLEAR 


recommended operating conditions 



SN54LS107A 

SN74LS107A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 


2 

■ 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 0 4 

-0.4 

msm\ 

Iql Low-level output current 

4 

8 


*clock Clock frequency 

0 30 

0 30 


t w Pulse duration 

CLK high 

20 

20 

ns 

CLR low 

25 

25 

t su Setup time before CLK 1 

data high or low 

20 

20 

ns 

CLR inactive 

25 

25 

th Hold time-data after CLKI 

0 

0 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 

SN54LS107A 

SN74LS107A 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

V C c = MIN. 1 j = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V|h=2V, V||_ = MAX, 

Iqh = ~ 0-4 mA 

2.5 3.4 

■ 

1 

V 

v OL 

V C c = MIN, V| L = MAX, V m = 2V, 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN. V| L = MAX, V| H = 2 V, 

lOL = 8 mA 


0.35 0.5 

h 

J or K 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

CLR 

0.3 

0.3 

CLK 

0.4 

0.4 

'IH 

J or K 

Vcc = MAX, V| = 2.7 V 

20 

20 

P A 

CLR 

60 

60 

CLK 

80 

80 

'IL 

J or K 

Vcc = ma X, V| = 0.4 V 

-0.4 

-0.4 

mA 

CLR or CLK 

-0.8 

-0.8 

'os§ 

Vcc = MAX, See Note 4 

-20 -100 

- 20 - 100 

mA 

Ice (Total) 

Vcc = MAX, See Note 2 

4 6 

4 6 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

NOTE 2: With all outputs open, Iqq is measured with the Q and Q, outputs high in turn. At the time of measurement, the clock input is 
grounded. 

NOTE 4; For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with Vq = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced 
to one half of their stated values. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

(max 




30 

45 


MHz 

tPLH 

CLR or CLK 

Q or Q 

Rl “ 2 kn. Cl = 15 pF 


15 

20 

ns 

*PHL 



15 

20 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54109, SN54LS109A, 
SN74109, SN74LS109A 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 

DECEMBER 1983 - REVISED MARCH 1988 


Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain two independent J-K positive- 
edge-triggered flip-flops. A low level at the preset or 
clear inputs sets or resets the outputs regardless of the 
levels of the other inputs. When preset and clear are in- 


SN54109, SN54LS109A . . . J OR W PACKAGE 
SN74109 . . . N PACKAGE 
SN74LS109A . . . D OR N PACKAGE 
(TOP VIEW) 


1 

^16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


32K 

^2CLK 

32 PRE 

^2Q 

]2Q 


active (high), data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs 
on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly 
related to the rise time of the clock pulse. Following the 
hold time interval, data at the J and K inputs may be 
changed without affecting the levels at the outputs. 
These versatile flip-flops can perform as toggle flip-flops 
by grounding K and tying J high. They also can perform 
as D-type flip-flops if J and K are tied together. 

The SN54109 and SN54LS109A are characterized for 
operation over the full military temperature range of 
- 55°C to 125°C. The SN74109 and SN74LS109A are 
characterized for operation from 0°C to 70°C. 


SN54LS109A . . . FK PACKAGE 
(TOP VIEW) 


15 u|5 

-> k> H olo 

1“ Z > CN 




FUNCTION TABLE (each flip-flop) 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

f 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

Qo 

Oo 

H 

H 

f 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Oo 

Qo 


* The output levels in this configuration are not guaranteed 
to meet the minimum levels for Vqh if the lows at preset and 
clear are near Vjl maximum. Furthermore, this configuration 
is nonstable; that is, it will not persist when preset or clear 
return to their inactive (high) level. 


logic symbol* 



IQ 

IQ 

2Q 

2Q 


*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54109 SN74109 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 
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SN54109, SN54LS109A, 
SN74109, SN74LS1Q9A 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note D 7 V 

Input voltage: '109 5.5 V 

'LS109A 7 V 

Operating free-air temperature range: SN54' — 55°Cto125°C 

SN74' 0°C to 70° C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54109, SN74109 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN54109 

SN74109 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 0.8 

-0.8 

H 

Iql Low-level output current 

16 

16 

HEEH 

t w Pulse duration ^ 

CLK high or low 

20 

20 

ns 

PRE or CLR low 

20 

20 

t su Input setup time before CLK t 

10 

10 

ns 

th Input hold time-data after CLK t 

6 

6 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54109 

SN74109 

UNIT 

MIN TYPf MAX 

MIN TYpt MAX 

V|K 

Vcc = MIN, 1 1 = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| H = 2V, V| L = 0.8 V, 

Iqh “ “ 0.8 mA 

2.4 3.4 


V 

v OL 

Vcc = MIN, V| H = 2V, V|l = 0.8V, 

'OL = 16 mA 

0.2 0.4 

0.2 0.4 

V 

'I 

Vcc = MAX, v l = 5 5 v 

1 

1 


l|H 

HOES 

V C c = MAX, V| = 2.4 V 

40 

40 

PA 

mm 

160 

160 

PRE or 
CLK 

80 

80 

fl 

J or K 

V C c = MAX, V| = 0.4 V 

- 1.6 

- 1.6 

mA 

Eiim 

-4.8 

-4.8 


-3.2 

-3.2 

CLK 

-3.2 

-3.2 


>os§ 

Vcc = MAX 

m 

CO 

1 

o 

1 

-30 -85 


'cc* 

Vcc = MAX, See Note 2 

9 15 

9 15 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T^ = 25°C. 

5 Not more than one output should be shorted at a time. 

1 Clear is tested with preset high and preset is tested with clear high. 

# Average per flip-flop. 

NOTE 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 





25 

33 



tPLH 

PRE 

Q 



10 

15 

ns 

tPHL 

Q 



23 

35 

ns 

l PLH 

CLR 

Q 

R|_ = 400 ST, C L = 15pF 


10 

15 

ns 

*PHL 

Q 



17 

25 

ns 

«PLH 

CLK 

_ 



10 

16 

ns 

<PHL 




18 

28 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS109A, SN74LS109A 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET ARID CLEAR 


recommended operating conditions 


SN54LS109A 


SN74LS109A 


v cc 

Supply voltage 


VlH 

High-level input voltage 


V|L 

Low-level input voltage 


>OH 

High-level output current 


'OL 

Low-level output current 


fclock 

Clock frequency 



Pulse duration 

CLK high 

t w 

PRE or CLR low 


Setup time before CLK t 

High-level data 

*su 

Low-1 evet data 

th 

Hold time-data after CLK t 


Ta 

Operating free-air temperature 



MIN NOM MAX MIN NOM MAX 


4.75 5 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


* SN54LS109A SN74LS109A 


PARAMETER 

■VlK 


V cc = MIN, 
V C c = MIN, 

I OH = — 0.4 mA 
V cc = MIN, 

IqL = 4 mA 
V cc = MIN, 

Iql = 8 mA 


TEST CONDITIONS 1 ' 

I, =- 18 mA 
V|H = 2V, v7 



SN54LS109A SN74LS109A 

MIN TYPt MAX MIN TYPt MAX 


J, K or CLK 
CLR or PRE 


Vcc = MAX, 
Vcc = MAX, 


J, R or CLK 

—f— ==- V C c = MAX 

gUR orTRl ^ 

J, R or CLK 

W orTOT V <* = MAX 


| os§ 

Ice (Total) 


Vcc = MAX, 
Vcc = MAX, 


V|h=2V, V| L = MAX, 
V 1 1_ = MAX, V| H = 2 V, 

V| L = MAX, V| H = 2 V, 

V| = 7 V 
V| = 2.7 V 

V| = 0.4 V 

See Note 4 
See Note 2 


3.4 

0.25 0.4 


3.4 

0.25 0.4 


0.1 

0,2 

20 
40 
- 0.4 
- 0,8 

-100 -20 


0.1 

mA 

0.2 

20 ~ 

mA 

40 

-0.4 

— mA 

- 0.8 

- 1 00 mA 


4 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

NOTE 2: With all outputs open, Iqc is measured wtih the Q and Q outputs high in turn. At the time of measurement, the clock input 
is grounded. 

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be 

performed with Vq = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively with the minimum and maximum 
limits reduced to one half of their stated values. 

switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 


FROM TO 

(INPUT) (OUTPUT) 


TEST CONDITIONS 


. . CLR, PRE ... _ 

QorQ u 

tPHL or CLK 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1 


Rl = 2 kn, 


Cl = 15 pF 


MIN 

TYP 

MAX 

UNIT 

25 

33 


MHz 


13 

25 

ns 


25 

40 

ns 
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Package Options Include Plastic and 
Ceramic DIPs and Ceramic Flat Packages 

Dependable Texas Instruments Quality and 
Reliability 


description 

The SN541 1 1 and SN741 1 1 are d-c coupled, variable- 
skew, J-K flip-flops which utilize TTL circuitry to obtain 
25-MHz performance typically. They are termed 
"variable-skew" because they allow the maximum clock 
skew in a system to be a direct function of the clock 
pulse width. The J and K inputs are enabled to accept 
data only during a short period (30 nanoseconds max- 
imum hold time) starting with, and immediately follow- 
ing the rising edge of the clock pulse. After this, inputs 
may be changed while the clock is at the high level 
without affecting the state of the master. At the 
threshold level of the falling edge of the clock pulse, the 
data stored in the master will be transferred to the out- 
put. The effective allowable clock skew then is 
minimum propagation delay time minus hold time, plus 
clock pulse width. This means that the system designer 
can set the maximum allowable clock skew needed by 
varying the clock pulse width. Thus system design is 
made easier and the requirements for sophisticated 
clock distribution systems are minimized or, in some 
cases, entirely eliminated. These flip-flops have an addi- 
tional feature-the synchronous input has reduced sen- 
sitivity to data change while the clock is high because 
the data need be present for only a short period of time 
and the system's susceptibility to noise is thereby effec- 
tively reduced. 


The SN541 1 1 is characterized for operation over the full 
military temperature range of -55°C to 125°C; the 
SN74111 is characterized for operation from 0°C to 
70°C. 


SN54111, SN74111 
DUAL J-K MASTER-SLAVE 
FLIP-FLOPS WITH DATA LOCKOUT 

DECEMBER 1983 - REVISED MARCH 1988 


SN54111 . 

. . J PACKAGE 

SN74111 . 

. . N PACKAGE 

(TOP VIEW) 

ikC 

1 


3 vcc 

ipreC 

2 

15 

3 2K 

1CLR C 

3 

14 

32PRE 

1J[ 

4 

13 

H2CLR 

1 CLK C 

5 

12 

32J 

iqC 

6 

11 

3 2CLK 

iqC 

7 

10 

] 20 

gnd[] 

8 

9 

3 2Q 


logic symbol^ 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

cT 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

J1 

L 

L 

Go 

Qo 

H 

H 

JL 

H 

L 

H 

L 

H 

H 

JL 

L 

H 

L 

H 

H 

H 

JL 

H 

H 

TOGGLE 


*This configuration is non-stable; that is, it will not persist when preset 
or clear return to their inactive (high) level. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54111, SN74111 
DUAL J-K MASTER-SLAVE 
FLIP-FLOPS WITH DATA LOCKOUT 


logic diagram (positive logic) 



H 

H 


O 

CD 

< 

o' 

CD 

(/) 



CLK 


schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT j 

v cc 

0 

— 


> ^eq 


INPUT 1 

yJ V-, 



1 

r_ 

i 





r 


L ~xr 


l| L MAX 

1 eq NOM 

— 1.6 mA 

4 kn 

-3.2 mA 

2 kn 

—4.8 mA 

1.3 kn 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^c (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN541 11 -55°C to 125°C 

SN74111 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54111, SN741 1 1 

DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT 


recommended operating conditions 



SN54111 

SN74111 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V ( (_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

'OH High-level output current 

-0.8 

-0.8 


Iql Low-level output current 

16 

16 


t w Pulse duration 

CLK high or low 

25 

25 

ns 

PRE or CLR low 

25 

25 

t su Input setup time before CLK t 

0 

0 

ns 

tp- Input hold time data after CLK t 

30 

30 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25°C. 

^ Not more than one output should be shorted at a time. 

1 Clear is tested with preset high and preset is tested with clear high. 

# Average per flip-flop. 

NOTE 2: With all outputs open, Ice IS measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

'max 




20 

25 



*PLH 

PRE or CLR 

Q or Q 



12 

18 

ns 

'PHL 

R L = 400 12, C L = 15pF 


21 

30 

ns 

'PLH 

CLK 

Q or Q 



12 

17 

ns 

*PHL 



20 

30 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN54111 

SN74111 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V cc = MIN, l| = - 12 mA , 

- 1.5 

- 1.5 

V 

v OH 

Vqc = MIN, \/|H = 2 V, V | l = 0.8 V, Iqh = 0.8 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V CC = MIN, V| H = 2V, V | l = 0 .8 V , l 0L =16mA 

0.2 0.4 

0.2 0.4 

V 

l| 

V CC = MAX, V | = 5 .5 V 

1 

1 


'|H 

l|L 


V CC = MAX, V ( = 2.4 V 

40 

40 

U A 


80 

80 


120 

120 


V CC = MAX, V | = 0.4 V 

-1.6 

- 1.6 

mA 

clrI 

-3.2 

-3.2 

preI 

-3.2 

-3.2 

nni 

-4.8 

-4.8 

'os§ 

Vqc = MAX 

r>* 

Lf) 

1 

o 

CM 

1 

-18 -57 

ESS 

'cc* 

V CC = MAX, See Note 2 

14 20.5 

14 20.5 

BESl 
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SN54LS1 12A, SN54S112, SN74LS112A, SN74S112A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 

D2661. APRIL 1982-REVISED MARCH 1988 


Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 


SN54LS112A. SN54S112 . . . J OR W PACKAGE 
SN74LS1 12A, SN74S112A . . . D OR N PACKAGE 
(TOP VIEW) 


iclkQ 

1 bf 16 

1KC 

2 15 

1J[ 

3 14 

ipreC 

4 13 

iQC 

5 12 

1QC 

6 11 

2QC 

7 10 

gndC 

8 9 


These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the preset and clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs. When preset and clear are inactive (high), 
data at the J and K inputs meeting the setup time 
requirements are transferred to the outputs on 
the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not 
directly related to the rise time of the clock pulse. 
Following the hold time interval, data at the J and 
K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and 
K high. 

The SN54LS1 1 2A and SN54S112 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS1 1 2A and SN74S112A are 
characterized for operation from 0°C to 70 °C. 


SN54LS112A. SN54S112 . . . FK PACKAGE 
(TOP VIEW) 


^ o u 


Up 

olo 



2CLR 

2CLK 

NC 

2K 

2J 


logic symbol* 



FUNCTION TABLE (each flip-flop) 


INPUTS 

OUTPUTS 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

H* 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

1 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 



IQ 

IQ 

2Q 

2Q 


*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N. and W packages. 


t The output levels in this configuration are not 
guaranteed to meet the minimum levels 
for Vqh if the lows at preset and clear 
are near Vg_ minimum. Furthermore, this 
configuration is nonstable; that is, it will not 
persist when either preset or clear returns to 
its inactive (high) level. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS112A, SN54S112. SN74LS112A, SN74S112A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 




SN54LS1 12A, SN54S112, SN74LS112A, SM74S1 12A 
DUAL J-K NEGATIVE-EDGETRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


schematics of inputs and outputs 


LS112A 




SN54S1 1 2, SN74S112A 


EQUIVALENT OF 
EACH INPUT 



l| L MAX R eq NOM 
-1.6 mA 4 kll 

-4 mA 1.4 kO 

-7 mA 900 0 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: 'LS112A 7 V 

SN54LS1 12, SN74LS1 12A 5.5 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS1 12A, SIM74LS1 12A 

DUAL J-K NEGATIVE EDGE-TRIGGERED 

FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 




SN54LS1 12A 

SN74LS1 1 2A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VQC Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V| h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 


f clock Clock frequency 

0 30 

0 30 


t w Pulse duration 

CLK high 

20 

20 

ns 

PRE or CLR low 

25 

25 

t su Set up time-before CLKl 

Data high or low 

20 

20 

ns 

CLR inactive 

25 

25 

PRE inactive 

20 

20 

t|-, Hold time-data after CLKi 

0 

0 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS1 12A 

SN74LS1 1 2A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18 mA 

-1.5 

- 1.5 

V 

VOH 

V C c = MIN, V| H = 2 V, V| L = MAX, 

Iqh = -0,4 mA 

1 

H 

1 

i 

V 

VOL 

V C c = MIN, V| L = MAX, V| H = 2 V, 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V||_ = MAX, V| H = 2 V, 

'OL = 8 mA 


0.35 0.5 

■ 

J or K 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

CLR or PRE 

0.3 

0.3 

CLK 

0.4 

0.4 

l|H 

J or K 

Vcc = MAX, v l = 2.7 V 

20 

20 

/•A 

CLR or PRE 

60 

60 

CLK 

80 

80 

l|L 

J or K 

V C c = MAX, v l = 0.4 V 

-0.4 

' -0.4 

mA 

All other 

-0.8 

-0.8 

'os 5 

Vcc = MAX, see Note 2 

-20 -100 

-20 -100 

mA 

Ice (Total) 

Vcc = MAX, see Note 3 

4 6 

4 6 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25 °C. 

^ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

NOTES: 2. For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with Vq = 2.25 V and 2.125 V for the '54 family and the ’74 family, respectively, with the minimum and maximum limits 
reduced to one half of tfjeir stated values. 

3. With all outputs open, Ice ' s measured with the Q and Q outputs high in turn. At the time of measurement, the clock input 
is grounded. 
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SN54LS112A, SN74LS1 1 2A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


switching characteristics, Vcc = 5 V, Ta = 25 °C {see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 




30 

45 



tPLH 

CLR. PRE or CLK 

Q or Q 

R l = 2 k0, Cl = 15 pF 


15 

20 

ns 

tPHL 



15 

20 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S112, SN74S112A 

DUAL J-K NEGATIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH PRESET AND CLEAR 


recommended operating conditions 



SN54S112 

SN74S112A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 


Iql Low-level output current 

20 

20 


t w Pulse duration 

CLK high 

6 

6 

ns 

CLK low 

6.5 

6.5 

PRE or CLR low 

8 

8 

t su Set up time-before CLKi 

Data high or low 

7 

7 

ns 

tf, Hold time-data after CLKI 

0 

0 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 


2 


PARAMETER 

TEST CONDITIONS* 

SN54S1 12 

SN74S112A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18mA 

- 1.2 

- 1.2 

V 

VOH 

V C C = MIN, V| H = 2 V, V||_ = MAX, 

Iqh = - 1 m A 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V| H = 2 V, V| L = 0.8 V, 

lOL = 20 mA 

0.5 

0.5 

V 

h 

V C c = MAX- v l = 5.5 V 

1 

1 

ESH 

'IH 

J or K 

V C c = MAX, V, = 2.7 V 

50 

50 

pA 

All other 

100 

100 

l|L 

J or K 

V cc = MAX, V| = 0.5 V 

- 1.6 

- 1.6 

mA 

CLR 5 

-7 

-7 

PRE 5 

-7 

-7 

CLK 

-4 

-4 

'os 1 

V C c = max 

-40 -100 

-40 -100 

mA 

'cc # 

VCC = MAX, see Note 3 

15 25 

15 25 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at Vcc - 5 V, T/\ = 25°C. 

5 Clear is tested with preset high and preset is tested with clear high. 

^ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

^Values are average per flip-flop. 

NOTE 3: With all outputs open, Iqq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 
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SN54S1 12, SN74S112A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 




80 

125 



l PLH 

PRE or CLR 

Q or Q 



4 

7 

ns 

tpHL 

PRE or CLR (CLK high) 

Q or Q 

R L = 280 S), C L = 15 pF 


5 

7 

ns 

PRE or CLR (CLK low) 


5 

7 

tPLH 

CLK 

Q or 5 



4 

7 


tPHL 



5 

7 

1 ns 1 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS1 13A, SN54S113, SN74LS113A, SN74S113A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET 

D2661 , APRIL 1982 - REVISED MARCH 1988 


• Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the preset input sets the outputs regardle ss o f 
the levels of the other inputs. When preset (PRE) 
is inactive (high), data at the J and K inputs 
meeting the setup time requirements are 
transferred to the outputs on the negative-going 
edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the 
hold time interval, data at the J and K inputs may 
be changed without affecting the levels at the 
outputs. These versatile flip-flops can perform 
as toggle flip-flops by tying J and K high. 

The SN54LS113A and SN54S113 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS1 1 3A and SN74S113A are 
characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE (each flip-flop) 


INPUTS 

OUTPUTS 

PRE 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

H 

L 

H 

i 

L 

L 

Qo 

Qo 

H 

l 

H 

L 

H 

L 

H 

l 

L 

H 

L 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo | 


SN54LS113A, SN54S113 ... J OR W, PACKAGE 
SN74LS1 13A, SN74S113A . . . D OR N PACKAGE 
(TOP VIEW) 


iclkC 

71 

J 14 

IWcc 

1KC 

2 

13 

H2CLK 

1J c 

3 

12 

I]2K 

ipreC 

4 

11 

J2J 

iQC 

5 

10 

32PRE 

1QC 

6 

9 

H2Q 

GNDC 

7 

8 

U2Q 


SN54LS113A, SN54S113 . . . FK PACKAGE 
(TOP VIEW) 


fj Ofi 
^ (J o o o 

r- r— 2 > tN 


3 2 1 20 19 


1J 

]4 

1B[ 

2K 

NC 

]5 

17[ 

NC 

1 PRE 

]6 

16[ 

2J 

NC 

]? 

15[ 

NC 

IQ 

]8 

1 4 C 

2PRE 


9 10 11 12 13 
nr- 11 - 11 — 11-1 

laooiao 

H Z (N CN 
O 


NC — No internal connection 


logic symbol^ 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS 1 1 3 A, SN54S1 13, SN74LS113A, SN74S113A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET 

logic diagrams (positive logic) 



SN54S1 1 3, SN74S113A 
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SN54LS1 13 A, SN74LS1 13A, SN54S113, SN74S113A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET 


schematics of inputs and outputs 


EQUIVALENT OF 
EACH INPUT 



l|L MAX 
-0.4 mA 
-0.8 mA 


"eq 
30 kfl 
8.25 kO 


TYPICAL OF ALL OUTPUTS 




SN54S113, SN74S113A 


EQUIVALENT OF 
EACH INPUT 



l| L MAX R e q NOM 
-1.6 mA 4 kfi 
-7 mA 900 0 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: 'LS113A 7 V 

SN54S113, SN74S113A 5.5 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminals. 
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SN54LS 1 1 3 A, SN74LS1 13A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET 


recommended operating conditions 




SN54LS1 13A 

SN74LS1 1 3A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V(x Supply voltage 

1 

4.75 5 5.25 

V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

4 

8 


fclock Clock frequency 

0 30 

0 30 


t w Pulse duration 

CLK high 

20 

20 

ns 

PRE or CLR low 

25 

25 

t su Set up time-before CLKl 

Data high or low 

20 

20 

ns 

PRE inactive 

20 

20 

th Hold time-data after CLKl 

0 

0 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS1 13A 

SN74LS1 13A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, l| = - 18 mA 

-1.5 

-1.5 

V 

VOH 

V C C = MIN, V| H = 2 V, V| L = MAX, 

'oh = -0.4 mA 

2.5 3.4 

1 

i 

V 

Vql 

V CC = MIN, V| L = MAX, V| H = 2 V, 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, V||_ = MAX, V||~| = 2 V, 

'OL = 8 mA 


0.35 0.5 

■ 

J or K 

V cc = MAX, V| = 7 V 

0.1 

0.1 

mA 

PRE 

0.3 

0.3 

CLK 

0.4 

0.4 

l|H 

J or K 

V CC = MAX, V| = 2.7 V 

20 

20 


PRE 

60 

60 

CLK 

80 

80 

hL 

J or K 

V cc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

PRE or CLK 

-0.8 

-0.8 

'os 5 

Vcc ~ MAX, see Note 2 

-20 -100 

-20 -100 

mA 

Ice (Total) 

Vcc = MAX, see Note 3 

4 6 

4 6 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25°C. 

^ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

NOTES: 2. For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 
with Vq = 2.25 V and 2.125 V for the '54 family and the '74 family, respectively, with the minimum and maximum limits 
reduced to one half of their stated values. 

3. With all outputs open, Iqq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input 
is grounded. 
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SN54LS1 13A, SN74LS1 13A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 




30 

45 


I2E9I 

tPLH 

PRE or CLK 

Q or Q 

R l = 2 kO, Cl = 15 pF 


15 

20 

ns 

tPHL 



15 

20 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S113, S*y74S1 13A 

DUAL J-K NEGATIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH PRESET 


recommended operating conditions 



SN54S1 13 

SN74S113A 

UNIT 

MIN NOM ‘MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

Vm High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

- 1 

-1 


Iql Low-level output current 

20 

20 


t w Pulse duration 

CLK high 

6 

6 

ns 

CLK low 

6.5 

6.5 

PRE low 

8 

8 


Data high or low 

7 

7 

ns 

th Hold time-data after CLKJ 

0 

0 


T/\ Operating free-air temperature 

-55 125 

O 

r- 

o 

°c 


■ electrical characteristics over recommended operating free-air temperature range (unless otherwise 

■ noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S1 1 3 

SN74S113A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18 mA 

-1.2 

- 1.2 

V 

v OH 

V C c = MIN, V| H = 2 V, V||_ = 0.8 V, 

lOH = -1 rnA 

2.5 3.4 

i 

V 

V 0L 

V C c = MIN, V| H = 2 V, V|L = 0.8 V, 

lOL = 20 mA 

0.5 

0.5 

V 

'I 

V C c = MAX, V, = 5.5 V 

1 

1 

mA 

IlH 

J or K 

V C C = MAX, v l = 2 7 v 

50 

50 

/*A 

PRE or CLK 

100 

100 

IlL 

J or K 

V C c = MAX, V| = 0.5 V 

-1.6 

-1.6 

mA 

PRE? 

-7 

-7 

CLK ^ 

-4 

-4 

'os 11 

V C c = max 

-40 -100 

- 40 - 1 00 

mA 

'cc # 

Vcc = MAX, see Note 3 

15 25 

15 25 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, = 25 °C. 

5 Clear is tested with preset high and preset is tested with clear high. 

f Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

^Values are average per flip-flop. 

NOTE 3: With all outputs open, Iqq is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*max 




80 125 | 


tPLH 

PRE 

Q or Q 


4 

7 

ns 

tPHL 

PRE (CLK high) 

5 or Q 

R L = 280 n, Cl = 15 pF 

5 

7 

ns 

PRE (CLK low) 

5 

7 

tPLH 

CLK 

Q or Q 


4 

7 

ns 

tPHL 


5 

7 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS1 14A, SN54S1 14, SN74LS114A, SN74S114A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

MARCH 1973 — REVISED MARCH 1988 


I • Fully Buffered to Offer Maximum Isolation 
i from External Disturbance 

I • Package Options Include Ceramic Carriers 
I and Flat Packages in Addition to Plastic and 
I Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the preset and clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs. When preset and clear are inactive (high), 
data at the J and K inputs meeting the setup time 
requirements are transferred to the outputs on 
the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not 
directly related to the rise time of the clock pulse. 
Following the hold time interval, data at the J and 
K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and 
K high. 

The SN54LS114A and SN54S114 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS114A and SN74S114A are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS | 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H t 

Ht 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

l 

H 

L 

H 

L 

H 

H 

l 

L 

H 

L 

H 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo | 


t The output levels in this configuration are not 
guaranteed to meet the minimum levels 
for Voh I* the lows at preset and clear 
are near V||_ minimum. Furthermore, this 
configuration is nonstable; that is, it will not 
persist when either preset or clear returns to 
its inactive (high) level. 


SN54LS1 14A, SN54S114 . . . J OR W PACKAGE 
SN74LS1 1 4A, SN74S114A . . . D OR N PACKAGE 
(TOP VIEW) 


CLR C 

TT 

J 14 

H V CC 

IK C 

2 

13 

Dclk 

1J C 

3 

12 

U 2K 

1PRE C 

4 

11 

D 2J 

IQ C 

5 

10 

H 2PRE 

IQ C 

6 

9 

U 2Q 

GND L 

7 

8 

D 2Q 


SN54LS1 14A, SN54S114 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS114A, SN54S114, SN74LS1 14A, SN74S114A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


logic diagram (positive logic) 


'LS114A 




SN54S1 14, SN74S114A 



2-350 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 




SN54LS1 14A, SN54S114, SN74LS114A, SN74S114A 
DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


schematics of inputs and outputs 


'LSI 14A 


EQUIVALENT OF 
EACH INPUT 



-0.8 mA 8.25 kO 
-1.6 mA 4.1 kfl 



SN54S1 14, SN74S114A 



EQUIVALENT OF 
EACH INPUT 



-1.6 mA 4 kf! 
-4 mA 1 .4 kfi 

-7 mA 900 0 


TYPICAL OF ALL OUTPUTS 



V CC 


OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage: 'LS114A 7 V 

SN54S114, SN74S114A 5.5 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°Cto70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS1 14A, SN74LS114A 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


recommended operating conditions 



SN54LS1 14A 

SN74LS1 14A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Vg-i High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.7 

0.8 

V 

•OH High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

4 

8 

■ 

fclock Clock frequency 

0 30 

0 30 

mu 

t w Pulse duration 

CLK 

20 

20 

ns 

PRE or CLR low 

25 

25 

t su Set up time-before CLKi 

Data high or low 

20 

20 

ns 

CLR inactive 

25 

25 

PRE inactive 

20 

20 

th Hold time-data after CLKI 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS1 14A 

SN74LS1 14A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V C C = MIN, l| = -18 mA 

- 1.5 

-1.5 

V 

VOH 

Vcc = MIN, V| H = 2 V, V| L = MAX, 

lOH = -0.4 mA 

1 

B 

1 

V 

VOL 

V CC = MIN, V| L - MAX, V| H = 2 V, 

lOL “ 4 mA 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|l = MAX, V| H = 2 V, 

'OL = R mA 


0.35 0.5 

1 

Bum 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 


0.6 

0.6 


0.3 

0.3 

E19K 

0.8 

0.8 

l|H 

EED 

V C c = MAX, V, = 2.7 V 

20 

20 

fA 

| CLR 

120 

120 


60 

60 


160 

160 

l|L 


Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

1 CLR 

- 1.6 

- 1.6 


-0.8 

-0.8 


- 1.6 

-1.6 

'os 5 

Vcc = MAX, See Note 2 

-20 -100 

-20 -100 

mA 

'cc (Total) 

Vcc = MAX, See Note 3 

4 6 

4 6 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

All typical values are at Vcc = 5 V, Ta = 25°C. 

* Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

NOTES: 2. For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed 

with Vq = 2.25 V and 2.125 V for the '54 family and the '74 family, respectively, with the minimum and maximum limits 
reduced to one half of their stated values. 

3. With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input 
is grounded. 
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SN54LS1 14A, SN74LS114A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 




30 

45 



tPLH 

ClR, PHE or CLK 

Q or Q 

R L = 2 kfi, C L = 15 pF 


15 

20 

ns 

tPHL 



15 

20 

ns 


NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54S114, SN74S114A 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


recommended operating conditions 



SN54S1 14 

SN74S114A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

m 

l 

4.75 5 5.25 

V 

V|(-( High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

•OH High-level output current 

- 1 

- 1 


Iql Low-level output current 

20 

20 


t w Pulse duration 

CLK 

6 

6 

ns 

CLK low 

6.5 

6.5 

PRE or CLR low 

8 

8 

t su Setup time 

Data high or low 

7 

7 

ns 

th Hold time-data after CLKi 

0 

0 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S1 14 

SN74S114A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, I| = -18 mA 

- 1.2 

- 1.2 

V 

v OH 

V C c = MIN, V|H = 2 V, V| L = 0.8 V, 

•oh = - 1 mA 

2.5 3.4 

1 

I 

V 

v OL 

V C c = MIN, V|H = 2 V, V| L = 0.8 V, 

Iql = 20 mA 

0.5 

0.5 

V 

•l 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

•iH 

099 

V C c = MAX, V, = 2.7 V 

50 

50 

/•A 

$y}~ 9 

200 

200 

BaP-ifei 

100 

100 

Q29| 

200 

200 

•lL 


Vcc = MAX, V, = 0.5 V 

-1.6 

- 1.6 

mA 

CLR 

- 14 

- 14 

os 

-7 

-7 


-8 

-8 

•os § 

Vcc = M AX 

-40 -100 

-40 -100 

mA 

•cc" 

V C c = MAX, See Note 3 

15 25 

15 25 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, = 25 °C. 

® Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 

^Values are average per flip-flop. 

NOTE 3: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is 
grounded. 
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SN54S1 14, SN74S114A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


switching characteristics, Vqc = 5 V, Ta = 25 °C (see Note 4) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 




80 

125 



tPLH 

PRE or CLR 

Q or Q 



4 

7 

ns 

tPHL 

PRE or CLR (CLK high) 

Q or Q 

R L = 280 0, C L = 15 pF 


5 

7 

ns 

PRE or CTR (CLK low) 


5 

7 

tPLH 

CLK 

Q or Ci 



4 

7 


«PHL 



5 

7 

ns 


NOTE 4: Load circuit and voltage waveforms are shown in Section 1 . 



Texas 

Instruments 


2-355 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


TTL Devices 


























TTL Devices 


2 


2-356 


SN54116, SN741 1 6 
DUAL 4-BIT LATCHES WITH CLEAR 


DECEMBER 1972-REVISED MARCH 1988 


• Two Independent 4-Bit Latches in a Single 
Package 

• Separate Clear Inputs Provide One-Step 
Clearing Operation 

• Dual Gated Enable Inputs Simplify Cascad- 
ing Register Implementations 

• Compatible for Use with TTL Circuits 

• Input Clamping Diodes Simplify System 
Design 


SN541 16 . . . J OR W PACKAGE 
SN74116 . . . N PACKAGE 
(TOP VIEW) 


1 CLR C 

71 

-J24 

D vcc 

1C1 C 

2 

23 

D 2Q4 

1C2 C 

3 

22 

3 2D4 

1D1 C 

4 

21 

D 2Q3 

1Q1 C 

5 

20 

3 2D3 

1D2 C 

6 

19 

H 202 

102 C 

7 

18 

3 2D2 

1D3 C 

8 

17 

3 2Q1 

1Q3 C 

9 

16 

5 2D1 

1D4 C 

10 

15 

H 2C2 

1Q4 E 

11 

14 

3 2C1 

GND C 

12 

13 

J 2CLR 


description 

These monolithic TTL circuits utlize D-type bistables to implement two independent four-bit latches in a single package. Each 
four-bit latch has an independent asynchronous clear input and a gated two-input enable circuit. When both enable inputs are 
low, the output levels will follow the data input levels. When either or both of the enable inputs are taken high, the outputs re- 
main at the last levels setup at the inputs prior to the low-to-high-level transition at the enable input(s). After this, the data in- 
puts are locked out. 


The clear input is overriding and when taken low will reset all four outputs low regardless of the levels of the enable inputs. 


The SN54116 is characterized for operation over the full military temperature range of -55°C to 125°C; the SN74116 is 
characterized for operation from 0°C to 70°C. 


function table logic symbol t 

(EACH LATCH) 



tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54116, SN74116 

DUAL 4-BIT LATCHES WITH CLEAR 


logic diagram (positive logic) 



schematics of inputs and outputs 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN541 16 Circuits —55 C to 125 C 

SN741 16 Circuits 0°C to 70°C 

Storage temperature range —65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54116, SN74116 
DUAL 4-BIT LATCHES WITH CLEAR 


recommended operating conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Input pulse width, t w 


Data setup time, t su 


Clear inactive-state setup time, t su 


Data release time, high-level data, t re | ease 


Data hold time, low-level data, tf, 


Operating free-air temperature, T ^ 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 


V|H High-level input voltage 


Low-level input voltage 


591 


BT 


V|K 

Input clamp voltage 

V C c = MIN, 

If '« -12 mA 

VOH 

High-level output voltage 

v C c = min, 

V| L = 0.8 V, 

V| H “2 V, 

•OH = —800 pA 

VOL 

Low-level output voltage 

Vcc = MIN, 
V|l = 0.8 V, 

V, h = 2V. 

•OL = 18 mA 

•l 

Input current at maximum input voltage 

V C c = max. 

V| = 5.5 V 



1 1 h High-level input current 

l|L Low-level input current 

•OS Short-circuit output currentS 
•CC Supply current 


Cl , C2, or clear 
Any D 

Cl , C2, or clear 
Any D, initial peak 
Any D, steady-state 


V CC = MAX, V | = 2.4 V 

Vcc “MAX, V | = 0.4 V 
SN54116 

Vpp = MAX 

SN74116 

Vcc = MAX, Condition A 

See Note 2 Condition B 


40 

pA 

60 

- 1-6 

-2.4 mA 


'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

fAII typical values are at Vpp = 5V, T^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: With outputs open, Iqq is measured for the following conditions: 

A. All inputs grounded. 

B. All C inputs are grounded and all other inputs are at 4.5 V. 


switching characteristics, VCC = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

tpLH 


Any Q 

‘PHL 

Cl or 02 

•PLH 

*PHL 

Data 

Q 

‘PHL 

CLR 

Any Q 


TEST CONDITIONS 

C L = 1 5 pF, 

R L = 400 n, 

See Figure 1 


MIN TYP 

MAX 

19 

30 

15 

22 

10 

15 

12 

18 

15 

22 
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TTL Devices 


SN54116, SN74116 

DUAL 4-BIT LATCHES WITH CLEAR 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT 
UNDER TEST 


Vqc 





SWITCHING TIMES FROM DATA INPUTS 


NOTES: 


A. Input pulses are supplied by generators having the following characteristics: t r < 10 ns, tf < 10 ns, PR R = 1 MHz, duty cycle ^ 
50%, Z out ^ 50ft. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. The other enable input is low. 

E. Clear input is high. 


FIGURE 1 
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Generates Either a Single Pulse or Train of Pulses 
Synchronized with Control Functions 

Ideal for Implementing Sync-Control Circuits 
Similar to those Used in Oscilloscopes 

Latched Operation Ensures that Output Pulses 
Are Not Clipped 


• High-Fan-Out Complementary Outputs Drive 
System Clock Lines Directly 


• Internal Input Pull-Up Resistors Eliminate 
Need for External Components 


• Diode-Clamped Inputs Simplify System Design 


• Typical Propagation Delays: 

9 Nanoseconds through One Level 
16 Nanoseconds through Two Levels 


description 


SN5412Q, SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 

SEPTEMBER 1 97 > - REVISED MARCH 1988 


SN54120 . . . J PACKAGE 
SN74120 . . . N PACKAGE 
(TOP VIEW) 


1MC 

i 

*^16 

Hvcc 

1 SI □ 

2 

15 

U2M 

1S2C 

3 

14 

D 2S2 

IRC 

4 

13 

H2S1 

ice 

5 

12 

Il2R 

1YC 

6 

11 

U2C 

1YC 

7 

10 

D 2Y 

gndC 

8 

9 

H2Y 



These monolithic pulse synchronizers are designed to synchronize an asynchronous or manual signal with a system 
clock. Reliable response is ensured as the input signals are latched up; therefore duration of logic input is not critical 
and the adverse effects of contact-bounce of a manual input are eliminated. The ability to pass output pulses is started 
and stopped by the levels or pulses applied to the latch inputs SI, S2, or R in accordance with the function table. 
High-speed circuitry is utilized throughout the clock paths to minimize skew with respect to the system clock. 

After initiation, the mode control (M) input determines 
whether a series of pulses or only one pulse is passed. 

In the absence of a stop command, the clock driver 
will continue to pass clock pulses as long as the mode 
control input is low (see Figures 2 through 4). After 
the mode control input is taken high, only a single 
clock pulse will be passed (see Figure 5). 

When the mode control is set to pass a series of 
pulses, the last pulse out is determined by two general 
rules; 

a. When pulses are terminated by the S or R 
inputs, conditions meeting the setup times 
(specified under recommended operating 
conditions) will dominate. 

b. Low-to-high-level transitions at the mode control input should be avoided during the 20-nanosecond period 
immediately following the negative transition of the input clock pulse as transitions during this time period 
may or may not allow the next pulse to pass (see Figures 4 and 5). When pulses are terminated by the mode 
control input, a positive transition at the mode control input meeting the high-level setup time, t su (H), 
(specified under recommended operating conditions) will pass that positive clock pulse then inhibit remaining 
clock pulses. The clock input (C) is latch-controlled ensuring that once initiated the output pulse will not be 
terminated until the full pulse has been passed. 


FUNCTION TABLE 


INPUTS 

FUNCTION 

R 

SI 

§2 

X 

L 

X 

Pass Output Pulses 

X 

X 

L 

Pass Output Pulses 

L 

H 

H 

Inhibit Output Pulses 

H 

1 

H 

Start Output Pulses 

H 

H 

l 

Start Output Pulses 

l 

H 

H 

Stop Output Pulses 

H 

H 

H 

Continue^ 


H = high level (steady state) 

L = low level (steady state) 
i = transition from H to L 
X = irrelevant 

^Operation initiated by last i transition continues. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54120, SN74120 

DUAL PULSE SYNCHRONIZERS/DRIVERS 


description (continued) 

This clock driver circuit is entirely compatible for use with either digital logic circuits or mechanical switches for input 
controls since all inputs, except the clock, have internal pull-up resistors. This eliminates the requirement to supply an 
external resistor to prevent the input from floating when the control switch is open. The internal resistor also means 
that these inputs may be left disconnected if unused. 


Typical propagation delay time is 9 nanoseconds to the V output and 16 nanoseconds to the Y output from the clock 
input. The outputs will drive 60 Series 54/74 loads at a high logic level and 30 loads at a low logic level. Typical power 
dissipation is 127 milliwatts per driver. The SN54120 is characterized for operation from -55°C to 125°C; the 
SN74120 is characterized for operation from 0°C to 70°C. 


logic diagram (each driver) (positive logic) 


logic symbol* 



schematics of inputs and outputs 
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SN54120, SN74120 
DUAL PULSE SYIUCHRONIZERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^C (see Note 1 ) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54120 Circuits -55°Cto125°C 

SN74120 Circuits 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the SI and S2 
inputs. 

recommended operating conditions 



Supply voltage, Vcc 


High-level output current, I OH 


Low-level output current, Iql 



Setup time (see Figures 2 thru 5) 


Hold time (see Figures 3 and 5) 


Operating free-air temperature, 


Any input except mode control, 
t su ( H or LI 


Mode control — - u ^ — 

<su(L) 


Any input except mode control, 
l h(H or L) 


Mode control, t^(H or L) 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPf MAX 

UNIT 

V|H High-level input voltage 


2 

V 

V(i_ Low-level input voltage 


0.8 

V 

Vjk 1 nput clamp voltage 

Vcc = MIN, 1 1 = -12 mA 

-1.5 

V 

Vqh H igh-level output voltage 

V CC = MIN, V jH =2V, 

V||_ - 0.8 V, Iqh = — 2.4 mA 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2V, 

V| L = 0.8 V, l 0L = 48 mA 

0.2 0.4 

V 

l| 1 nput current at maximum input voltage 

V C c = MAX - v l = 5.5 V 

1 

mA 

Clock input 


80 

M A 

Other inputs 


-0.12 -0.2 -0.36 

mA 

Clock input 

l|L Low-level input current 

Other inputs 

V C c = MAX, V| = 0.4 V 

-3.2 

-2.1 

mA 

'OS Short-circuit output currentS 

Vcc = MAX 

-35 -90 

mA 

ICC Supply current 

Vcc 'MAX, See Note 3 

51 90 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
i All typical values are at Vqq = 5 V,T a = 25°C. 

& Not more than one output should be shorted at a time. 

NOTE 3: Iqq is measured with ground applied to all inputs except R which is at 4.5 V and all outputs open. 


switching characteristics, Vcc = 5 V, T/\ = 25°C 



^ tpj_n Propagation delay time, low-to-high-level output 
tpH L Propagation delay time, high-to-low- level output 


'T' x§/S 

Ifxas 
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SN54120, SN74120 

DUAL PULSE SYNCHRONIZERS/DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


v cc 


FROM OUTPUT, 
UNDER TEST 


RL = 133 S2 


44 - 


Cl = 45 pF 


NOTES: 


A. The clock input pulse in figures 2 through 5 is 
supplied by a generator having the following char 
acteristics: tw(clock) 15 ns, PRR < 1 MHz, and 
Z out »50S2. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1 N3064 or equivalent. 


FIGURE 1-LOAD CIRCUIT FOR SWITCHING TESTS 



CLOCK 

INPUT 


’w(clock) — f* 


♦J - Iw(clock) 



v OL 


NOTE : Mode control and R inputs are low and unused S input is high. 

FIGURE 2— INITIATING AND TERMINATING PULSE TRAIN FROM S INPUTS 



Y OUTPUT 


V^\ 


NOTE: Mode control input is low and unused S input is high. 



v OH 

v OL 
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FIGURE 3-INITIATING PULSE TRAIN FROM S AND TERMINATING WITH R INPUTS 

Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 






SN54120, SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


CLOCK 

INPUT 


MODE 

CONTROL 

INPUT 



VOH 



Y OUTPUT 


VQL 


NOTE: At least one of the S inputs is low. 


FIGURE 4—1 INITIATING AND TERMINATING PULSE TRAIN WITH MODE CONTROL INPUT 


Y OUTPUT 



3 V 

0 V 
3 V 

0 V 
3 V 

0 V 
VOH 

VOL 


NOTE: Input R is low and the unused S input is high. 

FIGURE 5-ENABLING SINGLE PULSE 


Texas 

Instruments 


2-365 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 




TTL Devices 


2 


2-366 




• Programmable Output Pulse Width 
With Rj nt . . . 35 ns Typ 

With R ext /C ext ... 40 ns to 28 Seconds 

• Internal Compensation for Virtual 
Temperature Independence 

• Jitter-Free Operation up to 90% 

Duty Cycle 

• Inhibit Capability 


SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 

MAY 1983 - REVISED MARCH 1988 


SN54121 . . . J OR W PACKAGE 
SN74121 . . . N PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


INPUTS 

OUTPUTS | 

A1 

A2 

B 

Q 

Q 

L 

X 

H 

L 

H 

X 

L 

H 

Lt 

Ht 

X 

X 

L 

Lt 

Ht 

H 

H 

X 

Lt 

Ht 

H 

1 

H 

-TL 

i_r 

1 

H 

H 

_TL 

is 

1 

1 

H 

.TL 

i_r 

L 

X 

t 

_TL 

i_r 

X 

L 

t 

_TL 

s 


NC - No internal connection. 

logic symbol* 



R int c ext R ext/C e xt 

*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


For explanation of function table symbols, see page 

t These lines of the function table assume that the indicated steady-state conditions at the A and B inputs have been setup long enough 
to complete any pulse started before the setup. 


description 


These multivibrators feature dual negative-transition-triggered inputs and a single positive-transition-triggered input 
which can be used as an inhibit input. Complementary output pulses are provided. 


Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse. 
Schmitt-trigger input circuitry (TTL hysteresis) for the B input allows jitter-free triggering from inputs with transition 
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typically 1.2 volts. A high 
immunity to Vcc noise of typically 1 .5 volts is also provided by internal latching circuitry. 

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the timing 
components. Input pulses may be of any duration relative to the output pulse. Output pulse length may be varied from 
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components 
(i.e., Rj n t connected to Vcc. Cext ar| d Rext/Cext °P en ^ an ou tP ut pulse of typically 30 or 35 nanoseconds is achieved 
which may be used as a d-c triggered reset signal. Output rise and fall times are TTL compatible and independent of 
pulse length. 

Pulse width stability is achieved through internal compensation and is virtually independent of Vcc and temperature. 
In most applications, pulse stability will only be limited by the accuracy of external timing components. 

Jitter-free operation is maintained over the full temperature and Vcc ranges for more than six decades of timing 
capacitance (10 pF to 10 /*F) and more than one decade of timing resistance (2 kfi to 30 kfi for the SN54121 and 
2 kfi to 40 kfi for the SN74121). Throughout these ranges, pulse width is defined by the relationship t w ( 0u t) = 
C e xtRjl n 2 = 0.7 CextRT- ' n circuits where pulse cutoff is not critical, timing capacitance up to 1000 /rF and timing 
resistance as low as 1 .4 kfi may be used. Also, the range of jitter-free output pulse widths is extended if Vcc ' s held 
to 5 volts and free-air temperature is 25 °C. Duty cycles as high as 90% are achieved when using maximum 
recommended Ry. Fligher duty cycles are available if a certain amount of pulse-width jitter is allowed. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
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SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 3) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54121 -55°C to 125°C 

SN74121 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 3: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



MIN NOM MAX 

Bus 

Vcc Supply voltage 

54 Family 

4.5 5 5.5 

V 

74 Family 


Iqh High-level output current 

-0.4 

mm 

Iql Low-level output current 

16 


dv/dt Rate of rise or fall of input pulse 

Schmitt input, B 

1 


Logic inputs, A1, A2 

1 


l w(in) Input pulse width 

50 

ns 

R ext External timing capacitance 

54 Family 

1.4 30 

kO 

74 Family 

1.4 40 

C ext External timing capacitance 

0 1000 

fF 

Duty cycle 

R T = 2 kfl 

67 

% 

R T = MAX R e xt 

90 

T/\ Operating free-air temperature 

54 Family 

-55 125 

°c 

74 Family 

0 70 
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SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITONSt 

MIN TYP* MAX 

UNIT 

V||_| High-level input voltage at B input 

Vcc = MIN 

2 

V 

V|l Low-level input voltage at A input 

Vcc = min 

0.8 

V 

Vy+ Positive-going threshold voltage at B input 

Vcc = min 

1.55 2 

V 

V-|-_ Negative-going threshold voltage at B input 

Vcc = MIN 

0.8 1.35 

V 

V|k Input clamp voltage 

Vcc = MIN, l| = -12 mA 

- 1.5 

V 

Iqh High-level output voltage 

Vqc = MIN, Iqh “ MAX 

2.4 3.4 

V 

Vol Low-level output voltage 

Vcc = min, iol = max 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = max, V| = 5.5 V 

1 


l|H High-level input current 

Vcc = MAX, 

V| = 2.4 V 

A1 or A2 

40 


B 

80 

l|L Low-level input current 

v cc = max, 

V| = 0.4 V 

A1 or A2 

-1.6 

mA 

B 

-3.2 

Iqs Short-circuit output current ^ 

Vcc = max 

54 Family 

-20 -55 

mA 

74 Family 

-18 -55 

ICC Supply current 

Vcc = MAX 

Quiescent 

13 25 

mA 

Triggered 

23 40 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at Vcc = 5 V, = 25°C. 

^Not more than one output should be shorted at a time. 


switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

EH 

*PLH 

Propagation delay time, low-to-high- 
level Q output from either A input 




45 

70 

ns 

‘PLH 

Propagation delay time, low-to-high- 

level Q output from B input 


^ext “ P R « 


35 

55 

ns 

tPHL 

Propagation delay time, high-to-low 

level Q output from either A input 

C L = 15 pF, 

R int t0 V CC 


50 

80 

ns 

l PHL 

Propagation delay time, high-to-low 

level Q output from B input 

R l = 400 !?, 

See Note 4 



40 

65 

l; 

*w|out) 

Pulse width obtained using 

internal timing resistor 


C e xt ~ ^ P R# 

R int t0 V CC 

70 

110 

150 

ns 

fw(out) 

Pulse width obtained with 

zero timing capacitance 


^ext = 

R int 1° V CC 


30 

50 

ns 

*w(out) 

Pulse width obtained using 


■ 

600 

700 

800 

ns 

external timing resistor 



6 

7 

8 

ms 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT TRIGGER INPUTS 


TYPICAL CHARACTERISTICS t 


DISTRIBUTION OF UNITS 
for 

OUTPUT PULSE WIDTH 



«w(out)-Output Pulse Width— ns 


VARIATION IN INTERNAL TIMING RESISTOR VALUE 
vs 


FREE-AIR TEMPERATURE 



< -50 0 25 75 125 

T/\— Free-Air Temperature— °C 


FIGURE 1 


FIGURE 2 


VARIATION IN OUTPUT PULSE WIDTH 
vs 



4.5 4.75 5.0 5.25 5.5 


SCHMITT TRIGGER THRESHOLD VOLTAGE 


vs 



-50 0 50 100 


Vcc~ Supply Voltage— V 


T/\— Free-Air Temperature— C 



FIGURE 3 


FIGURE 4 


*Data for temperatures below 0°C and above 70°C are applicable for SN54121. 
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SN54121, SN74121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


TYPICAL CHARACTERISTICS t (continued) 



VARIATION IN OUTPUT PULSE WIDTH 
vs 

FREE-AIR TEMPERATURE 



OUTPUT PULSE WIDTH 
vs 

TIMING RESISTOR VALUE 



Rf— Timing Resistor Value-kfl 


FIGURE 5 


OUTPUT PULSE WIDTH 

vs 

EXTERNAL CAPACITANCE 



10 ms 

1 ms 

100 fis 

10ps 
1ms 

100 ns 

10 ns 

10-11 10-9 10-7 10-5 



FIGURE 6 


C ex t —Timing Capacitance— F 


FIGURE 7 

NOTE 5: These values of resistance exceed the maximum recommended use over the full temperature range of the SN54121. 
*Data for temperatures below 0°C and above 70°C are applicable for SN54121. 


2-372 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 





SN54122, SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74130, SN74LS122, SN74LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

DECEMBER 1983 - REVISED MARCH 1988 


( o D-C Triggered from Active-High or Active- 
Low Gated Logic Inputs 

o Retriggerable for Very Long Output Pulses, 
Up to 100% Duty Cycle 

O Overriding Clear Terminates Output Pulse 

o '122 and 'LSI 22 Have Internal Timing 
Resistors 

description 

These d-c triggered multivibrators feature output pulse- 
duration control by three methods. The basic pulse time 
is programmed by selection of external resistance and 
capacitance values (see typical application data). The 
'1 22 and 'LSI 22 have internal timing resistors that allow 
the circuits to be used with only an external capacitor, 
if so desired. Once triggered, the basic pulse duration may 
be extended by retriggering the gated low-level-active (A) 
or high-level-active (B) inputs, or be reduced by use of 
the overriding clear. Figure 1 illustrates pulse control by 
retriggering and early clear. 

The 'LS122 and 'LS123 are provided enough Schmitt 
hysteresis to ensure jitter-free triggering from the B input 
with transition rates as slow as 0.1 millivolt per 
nanosecond. 

The Rj nt in nominall 10 kO for '122 and 'LSI 22. 


SN54123, SN54130, SN54LS123 ...JOflW PACKAGE 
SN74123. SN74130 . . . N PACKAGE 
SN74LS123 . . . D OR N PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 



SN54LS122 . . . FK PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 




SN54122, SN54LS122 . . . J OR W PACKAGE 
SN74122 . . . N PACKAGE 
SN74LS122 . . . D OR N PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 

A1 
A2 
B1 
B2 
CLR 
Q 
GND 

NOTES: 1 . An external timing capacitor may be connected 
between C ex j and Re x t/C ex t (positive). 

2. To use the internal timing resistor of ' 1 22 or 'LSI 22, 
connect Rj nt to VqC- 

3. For improved pulse duration accuracy and 
repeatability, connect an external resistor between 
R ex t/Ce x t and V(x with Ftj n t open-circuited. 

4. To obtain variable pulse durations, connect an external 
variable resistance between Rj nt or Rext^ext anc * 
V CC- 



SN54LS123 . . . FK PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 



NC - No internal connection 


PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54122. SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74130, SN74LS122, SN74LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


description (continued) 




RETRIGGER PULSE 
(See Note) 


• w 1 OUTPUT WITHOUT RETRIGGER 

OUTPUT PULSE CONTROL USING RETRIGGER PULSE 


r 



NOTE: 


CLEAR 

OUTPUT Q 


OUTPUT WITHOUT CLEAR 
1 


OUTPUT PULSE CONTROL USING CLEAR INPUT 

Retrigger pulses starting before 0.22 C ex t (in picofrads) nanoseconds after the initial trigger 
pulse will be ignored and the output duration will remain unchanged. 

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES 


'122. LSI 22 
FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

A1 

A2 

81 

B2 

Q 

0 

L 

X 

X 

X 

X 

L 

H 

X 

H 

H 

X 

X 

Lt 

Ht 

X 

X 

X 

L 

X 

Lt 

Ht 

X 

X 

X 

X 

L 

Lt 

Ht 

H 

L 

X 

t 

H 

n 

U 

H 

L 

X 

H 

t 

n 

XT 

H 

X 

L 

t 

H 

n 

u 

H 

X 

L 

H 

t 

n 

U 

H 

H 

i 

H 

H 

n. 

xr 

H 

i 


H 

H 

jx 

XT 

H 

i 

H 

H 

H 

n 

XT 

t 

L 

X 

H 

H 

XL 

IX 

t 

X 

L 

H 

H 

XL 

IX 


'123. '130. 'LSI 23 
FUNCTION TABLE 


INPUTS 

OUTPUTS 

clear 

A 

B 

O 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

Lt 

Ht 

X 

X 

L 

Lt 

Ht 

H 

L 

t 

JX 

XT 

H 

i 

H 

JX 

XT 

t 

L 

H 

JX 

XT 


See explanation of function tables on page 
t These lines of the functional tables assume that the indi- 
cated steady-state conditons at the A and B Inputs have 
been set up long enough to complete any pulse started be- 
fore the set up. 
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74130, SN74LS122, SN74LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


logic diagram (positive logic) 


logic symbol* 


'122. LSI 22 '122, LS122 



Rjnt Cext Rext^ext 


Rj n t is nominally 10 kff for '1 22 and 'LS122 


2 


logic diagram (positive logic) (each multivibrator) logic symbol* 


'123. '130. 'LSI 23 


'123, '130, 'LSI 23 



Pin numbers shown are for D, J, N. and W packages. 


1 These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74130, SN74LS122, SN74LS123 
RETRiGGERABLE MONOSTABLE MULTIVIBRATORS 


schematics of inputs and outputs 

■122, '123, '130 CIRCUITS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: '1 22, '1 23, '1 30 5.5 V 

'LSI 22, 'LSI 23 7 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54122, SN54123. SN54130, SN74122, SN74123, SN74130 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


recommended operating conditions 



SN54' 

SN74' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Iqh 

-800 

-800 

o 

Low-level output current, Iql 

16 

16 


Pulse duration, t w 

40 

40 

IBS 

External timing resistance, R ex t 

5 25 

CJ1 

cn 

o 


External capacitance, C ex t 

No restriction 

No restriction 


Wiring capacitance at R ex t/C ex t terminal 

50 

50 

PF 

Operating free-air temperature, T/\ 

-55 125 

0 70 

wm 


electrical characteristics over recommended free-air operating temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

'122 

'123, '130 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.8 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, 1 1 = — 12 mA 

-1.5 

-1.5 

V 

VoH High-level output voltage 


2.4 3.4 

1 

B 

V 

Vql Low-level output voltage 

Vcc = MIN, IOL = 16mA - 
See Note 5 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V CC = MAX, V) = 5.5 V 

1 

1 


l|H High-level input current 

Data inputs 

V C c = MAX, V| = 2.4 V 

40 

40 

pA 


80 

80 

l|L Low-level input current 


V C c = MAX, V| = 0.4 V 

-1.6 

-1.6 

mA 

maam 

-3.2 

-3.2 

lOS Short-circuit output current 5 

V C c " MAX, See Note 5 

-10 -40 

-10 -40 

wsm 

ICC Supply current (quiescent or triggered) 

Vcc = MAX, See Notes 6 and 7 

23 36 

46 66 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at VqC = 5 V, Tfy = 25°C. 

5 Not more than one output should be shorted at a time. 

NOTES: 5. Ground C ex t to measure Vqh at Q, Vql at Q, or Iqs at Q. C ext is open to measure Vqh at Q, v OL at Q- or 'OS at Q- 

6. Quiescent Ice ' s measured (after clearing) with 4. 5 V applied to all clear and A inputs, B inputs grounded, all outputs open and 
R ex t = 25 kf!. R| n ( of '122 is open. 

7. Ice is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, 
C ex t = 0.02 pF, and R ex t = 25 kf!. Rj nt of '122 is open. 

switching characteristics, Vcc = 5 V, Ta = 25° C, see note 8 



FROM 

(INPUT) 

TO 

(OUTPUT) 



'122, '130 

'123 


PARAMETERU 

TEST CONDITIONS 

MIN TYP 

MAX 

MIN 

TYP 

MAX 

UNIT 

fPLH 

A 




22 

33 


22 

33 

ns 

B 




19 

28 


19 

28 

*PHL 

A 


Cext ~ 0> 

C L = 15 pF, 

Rext = 5 kn, 
R L = 400n 

30 

40 


30 

40 

ns 

B 


27 

36 


27 

36 

tPHL 

Clear 

Q 

18 

27 


18 

27 

ns 

tPLH 

Q 



30 

40 


30 

40 

t w Q (min) 

A or B 

Q 



45 

65 


45 

76 

ns 

l wQ 

A or B 

Q 

C ex t = 1000 pF, 

C L - 15 pF, 

Rext = 1 0 kfZ, 

r l = 400 n 

3.08 3.42 

3.76 

2.76 

3.03 

3.37 

MS 


ItpiH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
t w Q = duration of pulse at output Q. 

NOTE 8: Load circuits and voltage waveforms are shown in Section 1. 


Texas "V 
Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


2-377 


TTL Devices 































































TTL Devices 


SN54LS122, SN54LS123, SN74LS122, SN74LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

i 

4.75 5 5.25 

V 

High-level output current, Ioh 

-400 

-400 


Low-level output current, Iql 

4 

8 


Pulse duration, t w 

40 

40 

ns | 

External timing resistance, R eX ( 

5 180 

5 260 


External capacitance, C ex t 

No restriction 

No restriction 

rn 

Wiring capacitance at R eX (/C ex t terminal 

50 

50 

warn 

Operating free-air temperature, T/\ 

-55 125 

0 70 

1 1£ 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPJ MAX 

mmsumm 

■ ii"M iiiiiiiiiilirMiiiiiii— 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

Vcc = min, 1 1 = —18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc = min, V| H -2 V, 

V|L“V|L rT ^a x IQH = -400 mA 

2.5 3.5 

2.7 3.5 

V 

Vql Low-level output voltage 

Vcc = min, V| H = 2V, 

V|L - V|Lmax 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

1 Input current at 

’ maximum input voltage 

V C c = MAX. V| - 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V C c = MAX, V| - 2.7 V 

20 

20 

pA 

l|l_ Low-level input current 

V CC = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

log Short-circuit output current? 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

Supply current 
cc (quiescent or triggered) 

Vcc = max, See Note 13 

'LS122 

6 11 

6 11 

mA 

’LSI 23 

12 20 

12 20 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1 All typical values are at Vcc = 5 V, = 25°C. 

§Not more than one output should be shorted_at a time and duration of the short-circuit should not exceed one second. 

NOTES: 1 2. To measure Vqh at Q. v OL. at or 'OS at Q« ground Rext^ext- app!y 2 V to B and clear, and pulse A from 2 V to 0 V. 

1 3. With all outputs open and 4.5 V applied to all data and clear inputs. Iqq is measured after a momentary ground, then 4.5 V, 
is applied to A or B inputs. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 8) 


PARAMETERS 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

A 




23 

33 

ns 

B 




23 

44 

*phl 

A 


Cext 0, 

C L = 15 pF, 

Rext ** 

R l = 2 kft 

32 

45 

ns 

B 


34 

56 

tPHL 

Clear 

Q 

20 

27 

ns 

tPLH 

O 



28 

45 

t w Q (mm) 

A or B 

Q 



116 

200 

ns 

t*»Q 

A or B 

Q 

c ext = 1000 P F . 
C L = 15 pF, 

Rext = 10 kS7, 
R L = 2 kn 

4 4.5 

5 

Ms 


^ tpLH = propagation delay time, low-to-high-level output 
tpHL ~ propagation delay time, high-to-low-level output 
t w Q = duration of pulse at output Q. 

NOTE 8: Load circuits and voltage waveforms are shown in Section 1. 
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SN54122, SN54123, SN54130 
SN74122, SN74123, SN74130 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


TYPICAL APPLICATION 

For pulse durations when C ex t £ 1000 pF, see 
Figure 4. 

The output pulse duration is primarily a function of the 
external capacitor and resistor. For C ex t >1000 pF, 
the output pulse duration (t w ) is defined as: 

t W = K • Rf • C ex t A + -p^r ^ 


where 


K is 0.32 for '122, 0.28 for '123 and '130 


DATA FOR '122, '123, '130 



terminal terminal 


TIMING COMPONENT CONNECTIONS 
FIGURE 3 


Rj is in kfi (internal or external timing 
resistance.) 

C ext is in pF 

t w is in ns 

To prevent reverse voltage across C ex t, it is 
recommended that the method shown in Figure 2 be 
employed when using electrolytic capacitors and in 
applications utilizing the clear function. In all 
applications using the diode, the pulse duration is: 

t w = Kd • Rt * C e xt 

Kq is 0.28 for '122, 0.25 for '123 and '130 




To c ext To Rext^ext 
terminal terminal 


TIMING COMPONENT CONNECTIONS WHEN 
C e xt > 1000 pF AND CLEAR IS USED 
FIGURE 2 


TYPICAL OUTPUT PULSE DURATION 



C e *( E xlernal Timing Capacitance pF 


FIGURE 4 



t These values of resistance exceed the maximum recommended 
for use over the full temperature range of the SN54' circuits. 


Applications requiring more precise pulse durations (up 
to 28 seconds) and not requiring the clear feature can 
best be satisfied with the '121. 
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SN54LS122, SN54LS123, SN74LS122, SN74LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


TYPICAL APPLICATION DATA FOR 'LS122, 'LS123 



The basic output pulse duration is essentially 
determined by the values of external capacitance and 
timing resistance. For pulse durations when 
C ex t£ 1000 pF, use Figure 6, or use Figure 7 where 
the pulse duration may be defined as: 

t w = K • Rj • C ex t 

When C ex t 2 : 1 /rF, the output pulse width is defined 
as: 


t w - 0.33 • Rj * C ex t 
For the above two equations, as applicable; 

K is multiplier factor, see Figure 7 

Rj is in kfi (internal or external timing resistance) 

C ex t in PF 

t w is in ns 


Vcc 



TIMING COMPONENT CONNECTIONS 

FIGURE 5 


For maximum noise immunity, system ground should 
be applied to the C ex t node, even though the C ex t 
node is already tied to the ground lead internally. Due 
to the timing scheme used by the 'LSI 22 and 'LSI 23, 
a switching diode is not required to prevent reverse 
biasing when using electolytic capacitors. 

'LSI 22, 'LSI 23 

TYPICAL OUTPUT PULSE DURATION 


vs 



1 10 100 1000 
C ex t— External Timing Capacitance — pF 


iThis value of resistance exceeds the maximum recommended for use 
over the full temperature range of the SN54LS circuits. 


FIGURE 6 
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SN54LS 1 22, SN54LS123, SN74LS122, SN74LS123 
RETBIGGERABLE MONOSTABLE MULTIVIBRATORS 


TYPICAL APPLICATION DATA FOR 'LS122, 'LS123t 


MULTIPLIER FACTOR 


DISTRIBUTION OF UNITS 


vs 



0.25 0.30 0.35 0.40 0.45 0.50 0.55 
K — Multiplier Factor — 


vs 

OUTPUT PULSE DURATION 


1 1 

Vcc = 5 V 

T. -.CV 






•A 


















1EDU 

20% 


- - Mf 

DIAN 

>0% - 








+ 2 

( 'LS 122) 

1 





J 

1 1 

see Note 14 

1 1 



-8% 


-L. op L 

f'l Cl OO/ 




J 

L 

'LSI 23) 

L. l— -i 


H— MEDIAN-M-98% OF UNITS 


tw(out)-Output Pulse Duration 


FIGURE 7 


FIGURE 8 


VARIATION IN OUTPUT PULSE DURATION 


vs 



4.5 4.75 5 5.25 5.5 

Vcc — Supply Voltage — V 

FIGURE 9 


VARIATION IN OUTPUT PULSE DURATION 


vs 



-75 -50 -25 0 25 50 75 100 125 

Ta - FREE-AIR TEMPERATURE - °C 

FIGURE 10 



NOTE 1 4: For the 'LSI 22, the internal timing resistor, Rj nt was used. For the 'LSI 22/123, an external timing resistor was used for Rj- 

*Data for temperatures below 0°C and above 70°C and for suply voltages below 4.75 V and above 5.25 V are applicable for SN54LS122 and SN54LS1 23 
only. 
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DUAL VOLTAGE-CONTROLLED OSCILLATORS 



Two Independent VCOs in a 16-Pin 
Package 

Output Frequency Set by Single External 
Component: 

Capacitor for Fixed- or Variable-Frequency 
Operation 


O Separate Supply Voltage Pins for Isolation 
of Frequency Control Inputs and Oscillators 
from Output Circuitry 


o Highly Stable Operation over Specified 
Temperature and/or Supply Voltage Ranges 


O Typical f m ax 85 MHz 

Typical Power Dissipation 525 mW 


Q Frequency Spectrum ... 1 Hz to 60 MHz 


description 

The 'SI 24 features two independent voltage- 
controlled oscilllators (VCO) in a single monolithic 
chip. The output frequency of each VCO is established 
by an external capacitor in combination with two 
voltage-sensitive inputs, one for frequency range and 
one for frequency control. These inputs can be used 
to vary the output frequency as shown under typical 
characteristcs. These highly stable oscillators can be 
set to operate at any frequency typically between 
0.12 hertz and 85 megahertz. Under the conditions 
used in Figure 1, the output frequency can be 
approximated as follows: 


DECEMBER 1983 - REVISED MARCH 1988 



t 5 x 10-2 
° ~ Cext 


logic 


where: f 0 = output frequency in hertz 

^ext = external capacitance in farads. 


While the enable input is low, the output is enabled. 
While the enable input is high, the output is high. 


These devices can operate from a single 5-volt supply. However, one set of supply-voltage and ground pins (Vcc and 
GND) is provided for the enable, synchronization-gating, and output sections, and a separate set (© Vqc and 0 GND) 
is provided for the oscillator and associated frequency-control circuits so that effective isolation can be accomplished in 
the system. 

The enable input of these devices starts or stops the output pulses when it is low or high, respectively. The internal 
oscillator of the 'SI 24 is started and stopped by the enable input. The enable input is one standard load; it and the 
buffered output operate at standard Schottky-clamped TTL levels. 

The pulse synchronization-gating section ensures that the first output pulse is neither clipped nor extended. Duty 
cycle of the square-wave output is fixed at approximately 50 percent. 

The SN54S124 is characterized for operation over the full military temperature range of —55 C to 125 C; the 
SN74S124 is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54S124, SN74S124 

DUAL VOLTAGE-CONTROLLED OSCILLATORS 


logic symbol* 



OSC Vcc 



1 Y 


2Y 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Notes 1 and 2) ' * 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S1 24 — 55 C to 125 C 

SN74S124 0°C to 70° C 

Storage temperature range —65 C to 150 C 


NOTES: 1. Voltage values are with respect to the appropriate ground terminal. 

2. Throughout this data sheet, the symbol * s used f° r the voltage applied to both the and Qv CC terminals, unless other- 

wise noted. 
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SN54S124, SN74S124 
DUAL VOLTAGE-CONTROLLED OSCILLATORS 


recommended operating conditions 



SN54S124 

SN74S124 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc (see Note 1) 

4.5 5 5.5 

4.75 5 5.25 

mm 

Input voltage at frequency control or range input, V | ( f recq) or ^l(rng) 

1 5 

1 5 

MS 

High-level output current, Iqh 

-1 

-1 


Low-level output current, Iql 

20 

20 

■sa 

Output frequency (enabled), f 0 

1 

1 

warn 

60 

60 

UJJ3I 

Operating free-air temperature, T A 

-55 125 

0 70 

Bl 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP* MAX 


V|n High-level input voltage at enable 

■ 

2 

mm 

V|i_ Low-level input voltage at enable 


0.8 

warn 

V|K Input clamp voltage at enable 

Vcc - MIN, 1 1 - —18 mA 

-1.2 

V 

Vqh High-level output voltage 

V CC = MIN, V m = 2V, 
! OH = -1 mA 

SN54S' 

2.5 3.4 

V 

SN74S' 

2.7 3.4 

Vql Low-level output voltage 

V CC = MIN, V| U =0.8V, 

Iql = 20 mA 

0.5 

V 

l| Input current 

Freq control 

or range 

V C c = MAX 

V| = 5 V 

10 50 

liA 

V, = 1 V 

1 15 

Input current at 
l| 

maximum input voltage 

Enable 

V C c = MAX - V l = 5 5 v 

1 

mA 

l|H High-level input current 

Enable 

V CC = MAX, V| = 2.7V 

50 

mA 

IlL Low-level input current 

Enable 

Vcc = MAX. v l = 0.5 V 

~ 2 

mA 

Iqs Short-circuit output current^ 

V C c = max 

-40 -100 

mA 

, Supply current, total into 

I cc 

Vcc and 0 Vec 

Vcc = max. See Note 3 

105 150 

mA 

V cc = MAX, T a = 1 25° C, 
See Note 3 

W package 

only 

1 10 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vcc = 5V.T^ = 25°C. 

5|\lot more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTE 3: Iqc ,s measured with the outputs disabled and open. 



switching characteristics, VcC = 5 V, Rl = 280 n, Cl = 15 pF, Ta = 25°C (see note 4) 


PARAMETER 

| TEST CONDITIONS 1 

MIN TYP MAX 

UNIT 

f Q Output frequency 

^ext - 2 pF 

Vl(freq) = A V. V„ rng ) = 1 V 

60 85 

MHz 

V|(freq) = 'V,V|( rn g) = 5V 

25 40 

Output duty cycle 

C ext ~ 8-3 pF to 500 ^F 

50% 


Propagation delay time, 

tpHL 

high-to-low-level output from enable 

f Q = 1 Hz to 20 MHz 

1.4 

*o(Hz) 

s 

f D • 20 MHz 

70 

ns 


(MOTE 4: Load circuits and voltage waveforms are shown in Section 1 . 
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TTL Devices 


<*NRd<t17A <tN74<*17d 

DUAL VOLTAGE-CONTROLLED OSCILLATORS 


TYPICAL CHARACTERISTICS 


BASE OUTPUT FREQUENCY 



vs 



10 -12 10~ 10 1( T 8 10~ 6 10 -4 10 -2 


C ex t — External Capacitance — F 


NORMALIZED OUTPUT FREQUENCY 


vs 



0 1 2 3 4 5 

v l(freq)- |n Put Voltage-V 


FIGURE 1 


NOTE:f 0 = f n Xf o(base) 


FIGURE 2 
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SN54125, SN54126, SN54LS125A, SW54LS 1 2BA. 
SN74125, SN74126, SN74LS125A, SN74LS126A 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


DECEMBER 1983 REVISED MARCH 1988 


Quad Bus Buffers 
3-State Outputs 
• Separate Control for Each Channel 

description 

These bus buffers feature three-state outputs that, 
when enabled, have the low impedence characteristics 
of a TTL output with additional drive capability at high 
logic levels to permit driving heavily loaded bus lines 
without external pull-up resistors, when disabled, both 


SN54125, SN54126, SN54LS125A, 
SN54LS126A . . . J OR W PACKAGE 
SN74125, SN74126 . . . N PACKAGE 
SN74LS125A, SN74LS126A . . . D OR N PACKAGE 
(TOP VIEW) 

Um] VCC 

i 3 3 4G, 4G" 

123 4A 
11] 4V 
10] 3G, 3G' 

9] 3A 
8] 3Y 



output transistors are turned off presenting a high- 
impedance state to the bus so the output will act neither 
as a significant load nor as a driver. The '125 and 
'LS125A outputs are disabled when G is high. The '126 
and 'LS126A outputs are disabled when G is low. 

logic diagram (each gate) 

'125, 'LS125A 



'126, LS126A 


SN54LS125A. SN54LS126A . . . FK PACKAGE 


(TOP VIEW) 


IO IO 

o T. 

< O U 0(3 

r- •- H > 




19 X 

1 Y 

D 4 

18[ 

NC 

]5 

17[ 

2G, 2G* 

]6 

16[ 

NC 

O 

15 C 

2A 

]8 

1 4 [ 


X 

9 10 11 12 13 y 


tD 


4A 

NC 

4Y 

NC 

3G, 3G* 



*G on '125 and 'LS125A; G on 126 and 'LS126A 
NC — No internal connection 


positive logic Y = A 


logic symbols* 
'125 






IS 125 A 

(3) 


1G 


'126 

(3) 

(3) 


EN IE, ^ 


EN 1 

V 

(6) 


1 A 


(6) 

2Y , 

1 A 

2G 




161 

2G ■ ■ ^ 












(10) 


— 



3Y 

3A d|L_ 



3Y 

3A 

(9) 



Ml) 


4G I — ^ 


(ID 

4Y 

4G 




(11) 







4A 



J 



LS 126 A 


m 

(4) 

EN 1[> 

V 

(3) 


(5) 

(10) 


(81 


(91 

113) 


(11) 


(12) 




iThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54125, SN54126, SN74125, SN74126 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


schematics (each gate) 


2 




'126 CIRCUITS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS125A. SN54LS126A, SN74LS125A, SN74LS126A 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


schematics (each gate) 



A INPUT 


'LS125A CIRCUITS 






Vcc 


OUTPUT 


GND 


'LS126A CIRCUITS 


Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note U 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54' -55°C to 125°C 

SN74' 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminals. 
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SN54125, SN54126, SN74125, SN74126 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54125, SN54126 

SN74125, SN74126 

UNIT 

MiN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 2 

- 5.2 


lOL Low-level output current 

16 

16 


T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54125, SN54126 

SN74125, SN74126 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, l| = — 12mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| H = 2V, 

V| L = 0.8 V 

lOH = -2 mA 

2.4 3.3 


V 

Iqh = “ 5.2 mA 


■EKOHHI 

VOL 

V CC = MIN, V|h = 2V, V| l = 0.8 V, 

Iql = 16 rnA 

0.4 

0.4 

V 

'oz 


V 0 = 2.4 V 

40 

40 

MA 

Vq = 0.4 V 

-40 

, - 40 

ll 

V CC = max, V| = 5.5 V 

1 

1 


l|H 

V C C = MAX, V ( = 2.4 V 

40 

40 


ML 

Vcc = MAX, V | = 0.4 V 

- 1.6 

- 1.6 

UjjLH 

'os§ 

v C c = max 

-30 -70 

- 28 - 70 

3SS1 

Icc 

Vcc = MAX, 

(see Note 2) 

'125 

32 54 

32 54 

mA 

'126 

36 62 

36 62 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at = 5 V, Ta = 25 °C. 

® Not more than one output should be shorted at a time. 

NOTE 2: Data inputs = O.V; output control = 4.5 V for '125 and 0 V for '126. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 


PARAMETER 

TEST CONDITIONS 

SN54/74125 

SN54/74126 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

IPLH 



8 

13 

8 

13 

n 

<PHL 

R|_ = 400 n, 

C L = 50 pF 

12 

18 

12 

18 

■ 

<PZH 

11 

17 

11 

18 

ns 

*PZL 



16 

25 

• 16 

25 

ns 

'PHZ 

R L = 400n, 

Cl = 5 pF 

5 

8 

10 

16 

ns 

1PLZ 

7 

12 

12 

Jfl 

— 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS125A, SN54LS126A, SN74LS125A, SN74LS 1 26 A 
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS125A 

SN54LS126A 

SN74LS125A 

SN74LS126A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 


V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS125A 

SN54LS126A 

SN74LS125A 

SN74LS126A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| - — 18 m A 

- 1.5 

- 1.5 

V 

v OH 

V cc = MIN, 
V| H = 2 V 

V |(_ = 0.7 V, Iqh - - 1 mA 

2.4 


V 

Vjl - 0.8 V, Iqh = — 2.6 mA 


2.4 

VOL 

V CC = MIN, 

V|H= 2 V 

V|c = 0.7V, loL = 12mA 

0.25 0.4 


V 

Vil = 0.8 V, Iol * 12 mA 


0.25 0.4 

V|l = 0.8V, Iql = 24 mA 


0.35 05 

'oz 

v C c = MAX . 

V| H = 2V 

V| L - 0.7 V 

V 0 = 2.4 V 

20 


uA 

Vo = 0.4 V 

- 20 


V | l = 0.8 V 

Vq = 2.4 V 


20 

V 0 = 0.4 V 


-20 

'1 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C C = MAX, V, = 2.7 V 

20 

20 

pA 

•lL 

V C c = MAX, 

V| = 0.4 V 

’LSI 25A-G inputs 

-0.2 

-0.2 

mA 

'LS125A-A inputs; 'LS126A All inputs 

- 0.4 

-0.4 

mA 

'os§ 

v C c = max 

- 40 - 225 

- 40 - 225 

mA 

'cc 

Vcc = MAX, 

(see Note 2) 

LS125A 

1 1 20 

11 20 

mA 

LSI 26A 

12 22 

12 22 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical valuesareat Vqc = 5 V, = 25 C. 

§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
NOTE 2: Data inputs ^ 0 V, Output controls = 4.5 V for 'LS125A and 0 V for 'LS126A. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

TEST CONDITIONS 

SN54/74LS125A 

SN54/74LS126A 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

1PLH 



9 

15 

9 

15 

ns 

*PHL 

R L = 667 T2, 

C|_ = 45 pF 

7 

18 

8 

18 

ns 

*PZH 

12 

20 

16 

25 

ns 

IPZL 



15 

25 

21 

35 

ns 

*PHZ 

Rl = 667 S2, 

C L = 5pF 

20 

25 

ns 

IPLZ 

20 

25 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54128, SN74128 
LINE DRIVERS 


I * Package Options Include Plastic and 

Ceramic DIPs and Ceramic Flat Packages 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input-NOR 
line drivers. They perform the Boolean function 
Y = A + B or Y = A • B. The SN54128 is designed 
to drive 75 ohm lines. The SN741 28 is designed to drive 
50 ohm lines. 

The SN541 28 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74128 is characterized for operation from 0°C to 
70°C. 

logic diagram (each driver) 

A 
B 



logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


DECEMBER 1983 - REVISED MARCH 1988 


SN54128 . . . J OR W PACKAGE 
SN74128 . . . N PACKAGE 
(TOP VIEW) 



schematic (each driver) 



Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

7 V 

5.5 V 

55° C to 1 25°C 
. 0°C to 70° C 
65°C to 1 50° C 

NOTE 1 : Voltage values are with respect to network ground terminal. 


Supply voltage, Vqc ( see Note 1) 

Input voltage 

Operating free-air temperature range: SN54' 

SN74' 

Storage temperature range 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 


Texas 'V 
Instruments 


2-393 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 




TTL Devices 


SN54128, SN74128 
LINE DRIVERS 


recommended operating conditions 



SN54128 

SN74128 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-29 

-42.4 


Iql Low-level output current 

48 

48 

■m, 

Operating free-air temperature 

-55 125 

o 

r-. 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS + 

MIN TYPt MAX 

UNIT 

V|« 

V C c = MIN, l|=— 12mA 

-1.5 

V 

v OH 

V C c = MIN, V| L = 0.8 V, l 0 H = — 2.4 mA 

2.4 3.4 

V 

V C c = MIN. V | l = 0 .4 V , l 0H = - 13.2 mA 

2.4 

V C C = MIN, V|L = 0.4 V, Iqh = MAX 

2 

v OL 

V C c = MIN, V| H = 2 V, l 0 L = 48 mA 

0.26 0.4 

V 

l| 

V C c = MAX, V | = 5 .5 V 

1 


'IH 

V C c = MAX, V| - 2.4 V 

40 


l|L 

V CC = MAX, V | = 0 .4 V 

- 1.6 


'os§ 

V C c = MAX 

-70 -180 


'CCH 

V C C = MAX 

12 21 


'CCL 

V C c = MAX 

33 57 

mum 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq =5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics. Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 



R L = 133 n. 

C L = 50 pF 

6 

9 

ns 

IPHL 

A or B 


8 

12 

ns 

IPLH 


Rl = 133 n. 

C L = 150 pF 

10 

15 

ns 

'PHL 



12 

18 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54132, SN54LS132, SN54S132, 
SN74132, SN74LS132, SN74S132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 

DECEMBER 1983 - REVISED MARCH 1988 


I * Operation from Very Slow Edges 

• Improved Line-Receiving Charac- 
teristics 

• High Noise Immunity 
description 

Each circuit functions as a 2-input NAND gate, but 
because of the Schmitt action, it has different input 
threshold levels for positive (Vj + ) and for negative go- 
ing (Vj_ ) signals. 

These circuits are temperature-compensated and can be 
triggered from the slowest of input ramps and still give 
clear, jitter-free output signals. 


SN54132, SN54LS1 32, SN54S132 . . . J OR W PACKAGE 
SN74132 . . . N PACKAGE 
SN74LS132, SN74S132 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

71 

J! 

3Vcc 

ibg 

2 

13 

34 B 

iyC 

3 

12 

34A 

2AC 

4 

1 1 

34Y 

2BC 

5 

10 

33B 

2YC 

6 

9 

33A 

GNDC 

7 

8 

33V 


SN54LS132, SN54S132 . . . FK PACKAGE 
(TOP VIEW) 


The SN54132, SN54LS132, and SN54S132 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74132, 
SN74LS132, and SN74S132 are characterized for 
operation from 0°C to 70 °C. 

logic diagram (positive logic) 




NC-No internal connection 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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SN54132, SN54LS132, SN54S132, 

SN74132, SN74LS1 32, SN74S132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 



SI 32 CIRCUITS 



Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ( see N° te 1 ) 7 V 

Input voltage: '132, 'S132 5.5 V 

'LSI 32 7 V 

Operating free-air temperature: SN54' — 55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range - 65°C to 150°C 

NOTE 1 : Voltages values are with respect to network ground terminal. 
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SN54132, SN74132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


recommended operating conditions 



SN54132 

SN74132 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

- 0.8 

- 0.8 


lOL Low-level output current 

16 

16 


Ta Operating free-air temperature 

-55 125 

0 70 

i_ C J 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYPt MAX 


V T+ 

Vcc = 5 V 

1.5 1.7 2 

v 

v T - 

V C C = 5 V 

0.6 0.9 1.1 

mm 

Vhys 

(V T+ -V T _) 

V C C = 5 V 

0.4 0.8 

V 

V|K 

V C c = MIN, 1 1 = — 12 mA 

- 1.5 

V 

v OH 

Vqc = MIN, Vj = 0.6 V, Iqh = — 0-8 rnA 

2.4 3.4 

V 

v OL 

V C c = MIN, V| = 2 V, IOL =1 6mA 

0.2 0.4 

V 

>T+ 

V C c = 5 V, V| = V T+ 

- 0.43 


IT- 

V CC = 5V. V | = V T _ 

- 0.56 


■l 

V CC = MAX, V| = 5.5 V 

1 


>IH 

V C C = MAX, V | = 2.4 V 

40 


•IL 

V C C = MAX, V|l = 0.4V 

-0.8 -1.2 

IB 

'os§ 

V C c = MAX 

-18 -55 

mm 

'CCH 

V C c = MAX 

15 24 


'CCL 

Vcc = MAX 

26 40 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at VqC = ^ V, = 25°C. 

§ Not more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Any 


R L = 400n, Cl = 1 5 pF 

15 22 

ns 

*PHL 


15 22 

ns 
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SN54LS1 32, SN74LS132 

QUADRUPLE 2 INPUT POSITIVE-NAND SCHMITT TRIGGERS 


recommended operating conditions 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


PARAMETER 



Vcc = 5 V 


V C C = 5 V 


Vcc= MIN, 


Vcc = min. 


Vcc = MIN, 


Vcc = 5 V, 


= - 18 mA 


V| = 0.5 V, 


V| = 1.9 V 


V| = V T + 


*OH = - O’ 4 mA 


|QL = 4 mA 


Vcc = max. 


Vcc = MAX, 


Vcc = M AX . 


Vcc = max 


Vcc = MAX 


Vcc = MAX 


SN54LS132 

SN74LS132 

MIN TYPt MAX 

MIN TYPt MAX 

1.4 1.6 1.9 

1.4 1.6 1.9 

0.5 0.8 1 

0.5 0.8 1 

0.4 0.8 

0.4 0.8 

- 1.5 

- 1.5 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V,T A = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second 


switching characteristics, Vcc = 5 V, Ta = 25°C (see figure 1) 
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SN54S132, SN74S132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


recommended operating conditions 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 ' 

SN54S132 

SN74S132 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V T+ 

V CC = 5 V 

1.6 1.77 1.9 

1.6 1.77 1.9 

V 

v T — 

Vcc - 5 V 

1.1 1.22 1.4 

1.1 1.22 1.4 

V 

Vhys 

(V T+ -V T _) 

Vcc -5 V 

O.i 0.55 

0.2 0.55 

V 


V|K 


Vcc = MIN, l| = — 18 mA 



V C c = MIN, 
V cc = MIN, 
VCC "5 V, 
VCC" 5 V. 

VCC = max. 
Vcc- MAX? 
Vcc - MAX. 

VCC = MAX~ 
V CC = MAX 
Vcc - MAX 


V| = 1.1 V, 
V| = 1.9 V, 
V| - Vt+ 

V| - Vt- 

V| = 5.5 V 
V | = 2.7 V 
V, L = 0.5 V 



1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vq c = 5 V, = 25 , C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see figure 1) 
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TTL Devices 


SN54132, SN54LS132, SN54S132, 

SN74132, SN74LS132, SN74S132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT 


V CC 


FROM 

OUTPUT 

UNDER 

TEST 


(See Note A) 

H- 


v lreMH) 

L ..... J i" 


(See Note B) 


v lref(L) 


0 V 


-V I I / V OH 

X V 0ref fjv 

' ' v OL 


(See Note C) 


LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


2 


NOTES: A. All diodes are 1 N3064 or equivalent. 

B. Cl includes probe and jig capacitance. 

C. Generator characteristics and reference voltages are: 



Generator Characteristics 

Reference Voltages 


^out 

PRR 

t r 

tf 

v l ref(H) 

v l ref(L) 

v O ref 

SN547SN74’ 

50 

1 MHz 

10 ns 

10 ns 

1.7 V 

0.9 V 

1.5 V 

SN54LS7SN74LS' 

50 

1 MHz 

15 ns 

6 ns 

1.6 V 

0.8 V 

1.3 V 

'SI 32 

50 

1 MHz 

2.5 ns 

2.5 ns 

1.8 V 

1.2 V 

1.5 V 


FIGURE 1 
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SN54132, SN74132 

QUADRUPLE 2-INPUT POSITIVENAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF '132 CIRCUITS 


POSITIVE-GOING THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


1.70 
^ 1.69 

f 1.68 

° 

> 1.67 

TJ 

o 

-5 1.66 
£ 1.65 

c 

J 1-64 

1.63 

o 

* 1.62 

H 1.61 

> 

1.60 


Vci 

: = 5\ 

1 






— 



— 





































































-75 -50 -25 0 25 50 75 100 125 

Ta — Free-Air Temperature — C 


NEGATIVE-GOING THRESHOLD VOLTAGE 


vs 

FREE-AIR TEMPERATURE 



-75 -50 -25 0 25 50 75 100 125 

Ta - Free-Air Temperature - C 



HYSTERESIS 


vs 



-75 -50 -25 0 25 50 75 100 125 

Ta - Free-Air Temperature - °C 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



740 760 780 800 820 840 860 880 900 
V-J-+ — Vj_ —Hysteresis — mV 


1 Data for temperatures below O C and 70“c and su 


pply below 4.75 V and above 5.25 V are applicable for SN54132 only. 
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Threshold Voltage 


SN54132, SN74132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF '132 CIRCUITS 


THRESHOLD VOLTAGES 
vs 

SUPPLY VOLTAGE 

2.0 

1.8 

1.6 

> 1.4 
I 

1.2 
1.0 
0.8 
0.6 
0.4 
0.2 
0 

4.5 4.75 5 5.25 5.5 

Vf + - Vt_ - Hysteresis — mV 


Ta 

= 25° C 
~ 
















— 


- p 

— n 

ositive 

-Goint 

Thres 

■told \ 

oltage 

Vt+ 

























— 

■ — 

Net 

ative-< 

3oing 

"hresh 

old V( 

Itage, 

Vt- 

, 


























HYSTERESIS 


vs 


2.0 
1.8 
1.6 
1.4 
1.2 
1.0 
0.8 
0.6 
0.4 
0.2 
0 

4.5 4.75 5 5.25 5.5 


SUPPLY VOLTAGE 


t a 

25°C 














































- 

" 



"1 



























. 



Vcc — Supply Voltage - V 


OUTPUT VOLTAGE 


vs 



0 0.4 0.8 1.2 1.6 2 

Vcc — Supply Voltage — V 


Data for temperatures below 0 C and 70 C and supply below 4.75 V and above 5.25 V are applicable for SN54132 only. 
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SN54LS132, SN74LS132 
QUADRUPLE 2-INPUT POSITIVE NAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF 'LS132 CIRCUITS 


POSITIVE-GOING THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

1.70 
^ 1.69 
2 1.68 


0 

-5 1.66 

^ 165 

c 

1.64 

1 163 
* 1.62 
J~ 1.61 

1.60 

-75 -50 -25 0 25 50 75 100 125 

T/\ — Free-Air Temperature - C 


Vcc 

= 5 \ 

— 






























' 

' 
















































NEGATIVE-GOING THRESHOLD VOLTAGE 




HYSTERESIS 


vs 



-75 -50 -25 0 25 50 75 100 125 

TA — Free-Air Temperature — C 


DISTRIBUTION OF UNITS 
FOR HYSTERESIS 



720 740 760 780 800 820 840 860 880 


Vy+ - Vf — — Hysteresis — mV 


1 Data for temperatures below 0°C and above 70 C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS132 only. 
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SN54LS132, SN74LS132 

QUADRUPLE 2 INPUT POSITIVE NAND SCHMITT TRIGGERS 


TYPICAL CHARACTERISTICS OF 'LS132 CIRCUITS 



THRESHOLD VOLTAGES AND HYSTERESIS 


vs 

SUPPLY VOLTAGE 


Ta = 

25°C 












— 

— - 



- — 

Pos 

tive-G 

i” 
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4.5 4.75 5 5.25 5.5 

Vcc — Supply Voltage — V 


OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 


1 1 

Vcc = 5 V 
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V| - Input Voltage — V 


1 Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS132 only. 
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SN54132, SN54LS132, SN54S132, 
SN74132, SN74LS132, SN74S132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 


TYPICAL APPLICATION DATA 




CO 

< 1 > 

O 

'> 

CD 

Q 


h- 

H 
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• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain a single 13-input NAND gate. 

The SN54133 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74133 is characterized for operation from 0 "C to 
70°C. 

FUNCTION TABLE 


INPUTS A THRU M 

OUTPUT 

Y 

All inputs H 

L 

One or more inputs L 

H 


SN54S133, SfvJ74S 1 33 
13-INPUT POSITIVE-NAND GATES 

DECEMBER 1983 - REVISED MARCH 1988 


SN54S133 . . . J OR W PACKAGE 
SN74S133 . . . D OR N PACKAGE 
(TOP VIEW) 

aCTTT^Hvcc 

BC 2 15 D M 


EL 5 12 J J 
FLg 111! 


G L 7 

GND L 8 


SN54S133 . . . FK PACKAGE 
(TOP VIEW) 

O 

m < 2 > 2 

/ — t ii — ii — n — 1 1 — r \ 

I 3 2 1 20 19 \ 


logic diagram 



positive logic 

Y = A_- A c _i_P -_E_- Fj_G -JH ■ T~J 

Y = A + B + C + D + E + F + G + 


\ 9 10 11 12 13 

\ r— 1 1 — ir- 1 1 — i r — i 
(3 Q U > I 
Z H 
CD 

NC - No Internal connection 


symbol t 


K • L ■ M or 
H + I + J + K + L + M 


( 1 ) 

" ‘ ^ " 

( 2 ) 


( 3 ) 


( 4 ) 


( 5 ) 


( 6 ) 


( 7 ) 


( 10 ) 


( 11 ) 


( 12 ) 


( 13 ) 


( 14 ) 


( 15 ) 





^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 
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TTL Devices 


SN54S133, SN74S133 
13-INPUT POSITIVE-NAND GATES 


schematic 


’SI 33 



Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see N° te 1 ) 

Input voltage 

Operating free-air temperature range: SN54' 

SN74' 

Storage temperature range 


7 V 

5.5 V 

— 55° C to 125°C 
. . . 0°C to 70° C 

— 65° C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54S133, SN74S133 
13-INPUT POSITIVE-NAND GATES 


recommended operating conditions 



SN54S133 

SN74S133 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

- 1 

mA 

Iql Low-level output current 

20 

20 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 



R L = 280 12, C L = 1 5 pF 

4 

6 

ns 

*PHL 

Any 

Y 

4.5 


ns 

tPLH 

R L = 280 n, C[_ = 50 pF 

5.5 

ns 

*PHL 



6.5 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


PARAMETER 

TEST CONDITIONS t 

SN54S133 

SN74S133 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| = —18 mA 

-1.2 

-1.2 

V 

v OH 

Vcc = MIN, V| = 0.8 V, Iqh = — 1 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V|h = 2 V, Iql = 20 mA 

0.5 

0.5 

V 

l| 

V CC = MAX, V| = 5.5 V 

1 

1 

mA 

'IH 

Vcc = MAX, V | = 2.7 V 

50 

50 

mA 

'IL 

V CC = MAX. V, = 0.5 V 

-2 

-2 

mA 

'os§ 

v C c = max 

-40 -100 

-40 -100 

mA 

'CCH 

V C c = max, V| = 0 v 

3 5 

3 5 

mA 

'CCL 

V CC = MAX. v, = 4.5 V 

5.5 10 

5.5 10 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq ~ 5 V, T = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
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SN54S134, SN74S1 34 
12-INPUT POSITIVE-WAND GATES WITH 3-STATE OUTPUTS 



Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 



Dependable Texas Instruments Quality and 
Reliability 


description 

The 'SI 34 feature three-state outputs that, when enabl- 
ed, have the low impedance characteristics of a TTL 
output with additional drive capability at high logic 
levels to permit driving heavily loaded lines without ex- 
ternal pull-up resistors. When disabled, both output 
transistors are turned off presenting a high-impedance 
state to the bus so the output will act neither as a signifi- 
cant load nor as a driver. The 'SI 34 outputs are diabled 
when G is high. 


logic diagram 


OUTPUT 

CONTROL 



positive logic 

Y = A-B C D E F G-H I-J K L or 

Y = A + B + C + D + E + F + G + H + I + J + K + L 

Output is off (disabled) when output control is high. 


DECEMBER 1983 - REVISED MARCH 1988 

SN54S134 . . . J OR W PACKAGE 
SN74S134 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54S134 . . . FK PACKAGE 
(TOP VIEW) 

O 

U 0|U 

m < z >lo 



o Q o > I 
U 

NC - No internal connection 


logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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siURdsna Qiu7A<;nfl 

12-INPUT POSITIVE-N AND GATES WITH 3-STATE OUTPUTS 


schematic 


OUTPUT 


OUTPUT 

CONTROL 


Resistor values snown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54' — 55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range — 65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN^dSnd ^l^dSl^d 

12-INPUT POSITIVE-NAND GATES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54S134 

SN74S134 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 


V 

V|h High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 2 

-6.5 


IqL Low-level output current 

20 

20 

mm 

Operating free-air temperature 

-55 -125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S134 

SN74S1 34 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, 1 1 = — 18 mA 

- 1.2 

- 1.2 

IpiM 

v OH 

V CC = MIN, V| H = 2 V 

V| L = 0.8 V 

lOH = - 2 mA 

2.4 3.4 


V 

Iqh ~ — 6-5 mA 


2.4 3.2 

v OL 

Vcc — MIN, V|n = 2 V, V||_ = 0.8 V, 

IqL = 20 mA 

0.5 

0.5 

V 

'oz 

V CC = MAX, V | (_| = 2 V , 

V| L = 0.8 V 

V o = 2.4 V 

50 

50 

pA 

V 0 = 0.5 V 

- 50 

- 50 

'I 

V C C = MAX, V, = 5.5 V 

1 

1 

mA 

'|H 

V CC = MAX, V | = 2.7 V 

50 

50 

MA 

'IL 

V C C = MAX, V| = 0.5 V 

- 2 

-2 

m A 

'os§ 

Vcc = MAX 

-40 -100 

- 40 - 1 00 

mA 

*cc 

Vcc = MAX 

Outputs high 

7 13 

7 13 

m A 

Outputs low 

9 16 

9 16 

Outputs disabled 

14 25 

14 25 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V,T^ = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

TEST CONDITIONS 

SN54S134 

SN74S134 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

IPLH 

R L = 280 £2, 

C L = 15 pF 

4 

6 

4 

6 

ns 

‘PLH 

R L = 280 f2. 

C L = 50 pF 

5.5 

5.5 

ns 

IPH L 

R L = 280 fi, 

C L = 15 pF 

5 

7.5 

5 

7.5 

ns 

’PH L 

R l = 280 £2, 

Cl = 50 pF 

7 

7 

ns 

’PZH 

R l = 280 Q, 

C L = 50 pF 

13 

19.5 

13 

195 

ns 

'PZL 

14 

21 

14 

21 

ns 

•PHZ 

R L = 280 n, 

C L = 5 pF 

5.5 

8.5 

5.5 

8.5 

ns 

'PLZ 

9 

14 

9 

14 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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Fully Compatible with Most TTL and 
TTL MSI Circuits 

Fully Schottky Clamping Reduces 
Delay Times ... 8 ns Typical 

Can Operate as Exclusive-OR Gate (C Input 
Low) or as Exclusive-NOR Gate (C Input High) 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

L 

L 

L 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H = 

iigh level, L 

= low level 


logic diagram (one half) 




1C, 2C 




positive logic 


SN54S135, SN74S135 
QUADRUPLE EXCLUSIVEOR/NOR GATES 


DECEMBER 1972-REVISED MARCH 1988 


SN54S135 . . . J OR W PACKAGE 
SN74S135 . . . D OR N PACKAGE 
(TOP VIEW) 


1AC 

1 

^16 

3 Vcc 

1B c 

2 

15 

14B 

1Y C 

3 

14 

H4A 

1 C,2C C 

4 

13 

[]4Y 

2AC 

5 

12 

3 3C.4C 

2bQ 

6 

11 

I)3B 

2YC 

7 

10 

33A 

gndC 

8 

9 

33Y 

SN54S135 . 

. . FK 1 

PACKAGE 


(TOP VIEW) 


o < ou m 

— — 2 > tr 




NC - No internal connection 


Y = A©B©C = ABC + ABC + ABC + ABC 


logic symbol t 


schematics of inputs and outputs 



iv 

2Y 


3Y 

4Y 


^This symbol is in accordance with ANSI/IEEE 
Std. 91-1984 and IEC Publication 617-12. 

Pin numbers are for D, J, N, and W packages. 



Resistor values shown are nominal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54S135, SN74S135 
QUADRUPLE EXCLUSIVE-OR/NOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S135 — 55"Cto125C 

SN74S135 0°C to 70°C 

Storage temperature range —65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 



SN54S135 

SN74S135 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, Ion 

-1 

-1 

199 

Low-level output current, Iql 

20 

20 


Operating free-air temperature, T& 

-55 125 

0 70 

S 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V|h High-level input voltage 


2 

mm 

V 1 1_ Low-level input voltage 


0.8 


V|«; Input clamp voltage 

V CC = MIN, l| = — 18mA 

-1.2 

wm 

VoH High-level output voltage 

V CC =MIN, V ih = 2V, 

V||_ = 0.8 V, Iqh = — 1 mA 

SN54S' 

2.5 3.4 

V 

SN74S’ 

2.7 3.4 

Vql Low-level output voltage 

V CC =MIN, V| H = 2 V, 

V|L = 0.8 V, Iql = 20 mA 

0.5 

V 

l| Input current at maximum input voltage 

Vcc = MAX. V | = 5.5 V 

1 


l|H High-level input current 

V CC = MAX, V| = 2.7 V 

50 

mm 

l||_ Low-level input current 

V CC = MAX, V| = 0.5 V 



warn 

lOS Short-circuit output currentS 

Vcc= MAX 

o 

o 

T 

o 

1 


ICC Supply current 

V CC = MAX, See Note 2 

65 99 

m 


^For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable type, 
t All typical values are at V C q = 5 V, T A = 25°C. 

&Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

NOTE 2: Iqq is measured with the inputs grounded and the outputs open. 


switching characteristics, VcC = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

A or B 

B or A = L, C = L 


8.5 

13 

ns 

tRHL 


11 

15 

l PLH 

A or B 

B or A = H, C = L 


8 

12 


tPHL 


9 

13.5 


tPLH 

A or 8 

B or A = L, C = H 

Cl = 1 5 pF, 

RL = 280 n, 

See Note 3 

10 

15 

ns 

*PHL 

6.5 

10 

»PLH 

A or B 

B or A = H, C = H 

8.5 

12 


*PHL 

7 

13 


*PLH 

c 

A = B 


8 

12 


*PHL 



9.5 

MEW 


tPLH 


A * B 


7.5 

11.5 


tPHL 



8 

12 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

A B 

L L 

L 

L H 

H 

H L 

H 

H H 

L 


H = high level, L = low level 

logic symbol t 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

logic diagram (each gate) 

2bH 3C> — 2v 


SN54136, SN54LS136, SN74136, SN74LS136 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1972 - REVISED MARCH 1988 


SN54136, SN54LS136 . . . J OR W PACKAGE 
SN74136 . . . N PACKAGE 
SN74LS136 . . . D OR N PACKAGE 
(TOP VIEW) 


1 LJ 14 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


SN54LS136 . . . FK PACKAGE 
(TOP VIEW) 



4A 


NC - No internal connection 



positive logic 

Y = A©B = A ■ B + A ■ B 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 
OF '136 


TYPICAL OF ALL OUTPUTS 
OF '136 


EQUIVALENT OF EACH INPUT 
OF 'LS136 


TYPICAL OF ALL OUTPUTS 
OF 'LS136 





Resistor values shown are nominal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS136, SN74LS136 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 

Input voltage 

Operating free air temperature range: SN54136 . . . 

SN74136 . . . 

Storage temperature range 

NOTE 1 : Voltage values are with respect to network ground terminal. 


.... 7 V 

. . . . 5.5 V 
-55°C to 1 25° C 
0°C to 70 C 
-65 C to 150'C 


recommended operating conditions 



SN54136 

SN74136 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, Vm 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output voltage, Vqh 

5.5 

5,5 

V 

Low-level output current, loL 

16 

16 

mA 

Operating free-air temperature, 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54136 

SN74136 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V C c = MIN, !| = -8 mA 

-1.5 

- 1.5 

V 

'OH 

VCC = MIN, V| H = 2 V, V|l = 0.8 V, V 0 H = 5.5 V 


0.25 

mA 

Vcc = MIN. Vg-i = 2 V, V|l = 0.7 V, Voh = 5.5 V 

0.25 


VOL 

V C c = MIN, V| H = 2 V, V| L = 0.8 V, Iql = 16 mA 

0.2 0.4 

0.2 0.4 

V 

l| 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

l|H 

V C c = MAX, V| = 2.4 V 

40 

40 

mA 

l|L 

V C c = MAX, V, = 0.4 V 

-1.6 

- 1.6 

mA 

'cc 

Vcc = MAX, See Note 2 

30 43 

30 50 

mA 


' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* AM typical values are at Vqc = 5 V, = 25°C. 

NOTE 2: l^c * s measured with one input of each gate at 4.5 V, the other inputs grounded, and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25 C 


PARAMETER* 

FROM 

(INPUTI 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

A or B 

Other input low 

Cl - 15 pF, 

R l 400 Si, 

See Note 3 

12 

18 

ns 

'PHL 

39 

50 

'PLH 

A or B 

Other input high 

14 

22 

ns 

>PHL 

42 

55 


tp|_n propagation delay time, low-to-high-level output 
tpLH propagation delay time, high-to-low level output 
NOTE 3: Load circuits and voltage waveforms are shown In Section 1. 
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SN54136, SN74136 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS136 — 55°Cto125°C 

SN74LS136 0°C to 70°C 

Storage temperature range -65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS136 

SN74LS136 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output voltage, Vqh 

5.5 

5.5 

V 

Low-level output current, Iql 

4 

8 

wm\ 

Operating free-air temperature, 

-55 125 

O 

r- 

o 

1 " c I 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS136 

SN74LS136 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|p| High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

V C c = MIN, l| = — 18mA 

-1.5 

-1.5 

V 

•OH High-level output current 

V CC = MIN, V|h = 2 V, 

V 1 1 _ = V 1 max, Vqh = 5.5 V 

100 

100 

mA 

Vql Low-level output voltage 

Vcc = MIN, 

V| H = 2 V. 

V|l = V|l max 

l(DL = 4 m A 

0.25 0.4 

0.25 0.4 

V 

Iql = 5 mA 


0.35 0.5 

1 1 Input current at maximum input voltage 

Vcc = MAX, V| = 7 V 

0.2 

0.2 

mA 

l|l-l High-level Input current 

V C c = MAX, V| = 2.7 V 

40 

40 


l|L Low-level input current 

V C C = MAX, V | = 0.4 V 

-0.8 

-0.8 


ICC Supply current 

V C c = MAX, See Note 2 

6.1 10 

6.1 10 




* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
AM typical values are at Vqq = 5V,T^ = 25 C. 

NOTE 2: Iqq is measured with one input of each gate at 4.5 V, the other inputs grounded, and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER*! 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A or B 

Other input low 

C L = 15 pF, 

Rl = 2 k£2, 
(See Note 3) 

18 

30 

ns 

<PHL 

18 

30 

*PLH 

A or B 

Other input high 

18 

30 

ns 

IRHL 

18 

30 


propagation delay time, low-to-high-level output 
tPLH propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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Combines Decoder and 3-Bit Address Latch 

Incorporates 2 Enable Inputs to Simplify 
Cascading 

Low Power Dissipation ... 65 mW Typ 


description 

The 'LS137 is a three-line to eight-line 
decoder/demultiplexer with latches on the three ad- 
dress inputs. When the latch-enable input (GL) is low, 
the 'LSI 37 acts as a decoder/demultiplexer. When GL 
goes from low to high, the address present at the select 
inputs (A,B, and C) is stored in the latches. Further ad- 
dress changes are ignored as long as GL remains high. 
The output enable controls, G1 and G2, control the 
state of the outputs independently of the select or latch- 
enable inputs. All of the outputs are high unless G1 is 
high and G2 is low. The 'LS137 is ideally suited for 
implementing glitch-free decoders in strobed (stored- 
address) applications in bus-oriented systems. 


SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 

D2416, JUNE 1978-REVISED MARCH 1988 


SN54LS1 37 . . . J OR W PACKAGE 
SN74LS1 37 . . . D OR N PACKAGE 
(TOP VIEW) 


A C 

1 Ui6 

B C 

2 15 

C C 

3 14 

GL £ 

4 13 

G2 E 

5 12 

Gf C 

6 11 

Y7 C 

7 10 

GND E 

8 9 


3 vcc 

D 
J 
3 


SN54LS137 . . .FK PACKAGE 
(TOP VIEW) 


O U O 
< Z > > 




NC - No internal connection 


schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS137, SN74LS137 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 


logic symbols^ 


< 4 > 

X/Y 

^ C8 




HI 

DMUX 

*=* C8 




FUNCTION TABLE 


INPUTS 

OUTPUTS 

ENABLE 

SELECT 

GL 

G 1 

G2 

C 

B 

A 

YO 

Y 1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

X 

X 

X 

Output corresponding to stored 

address, L;all others, H 


H = high level, L = low level, X = irrelevant 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 
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SN54LS1 37, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 



Pin numbers shown are for D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS137 — 55°Cto125°C 

SN74LS137 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54LS137, SN74LS137 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 


recommended operating conditions 



SN54LS137 

SN74LS137 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

1 

ES 

V 

High-level output current, Iqh 

-400 

-400 


Low-level output current, Iql 

4 

8 


Width of enabling pulse at GL, t m 

15 

15 


Setup time at A, B, and C inputs, t su 

10 

10 


Hold time at A, B, and C inputs, tf, 

10 

10 


Operating free-air temperature, T a 

-55 125 

0 70 

MM 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS137 

SN74LS137 

UNIT 

MIN TYP MAX 

MIN TYPF MAX 

V | p| High-level input voltage 


2 

2 

V 

V|i_ Low-level input voltage 


0.7 

0.8 

V 

V(K Input clamp voltage 

V cc - MIN, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc “MIN, V|f_| = 2V, 

V|L = V|L m ax, Iqh = — 400^A 

2.5 3.5 


V 

Vql Low-level output voltage 

V C c = MIN, V| H ~ 2 V, 

V| l = V| l max 


0.25 0.4 

0.25 0.4 

V 

*0 L “ ® m A 


0.35 0.5 

Input current at 

1 1 

maximum input voltage 

Vcc = MAX - V| = 7 V 

0.1 

0.1 

EB 

Ijld High-level input current 

V C c " MAX - V, = 2.7 V 

20 

20 



V C c = MAX - V, = 0.4 V 

Enable 

-0.4 

-0.4 

mA 

A, B, C 

-0.2 

-0.2 

lOS Short-circuit output current S 

Vcc = MAX 

-20 -100 

-20 -100 


Iqc Supply current 

Vcc = MAX . See Note 2 

11 18 

11 18 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
i All typical values are at Vq C ^ 5 V, T^ - 25 C. 

^ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
NOTE 2: Iqq is tested with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C, see note 3 


PARAMETER 1 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF DELAY 

TEST 

CONDITIONS 

MIN TYP 

MAX 


’PLH 

A, B, C 


2 


11 

17 


<PHL 


4 


25 

38 


l PLH 

A, B, C 


3 


16 

24 

ns 

IPHL 


3 

C L = 15 pF, 

19 

29 

‘PLH 

Enable G2 


2 

13 

21 

ns 

‘PHL 


2 

R l - 2 kS2 , 

16 

27 

‘PLH 

Enable G1 


3 

See Note 3 

14 

21 

ns 

‘PHL 


3 


18 

27 

‘PLH 



Enable GL 


3 


18 

27 


‘PHL 


4 


25 

38 



1 tpm = propagation delay time, low-to-high-level output, 
tp(-|L = propagation delay time, high-to-low-level output. 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS138, SN54S138, SN74LS138, SN74S138A 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


■ ® Designed Specifically for High-Speed: 

H Memory Decoders 

B Data Transmission Systems 

■ o 3 Enable Inputs to Simplify Cascading 
| and/or Data Reception 

• Schottky-Clamped for High Performance 
description 

These Schottky-clamped TTL MSI circuits are 
designed to be used in high-performance 
memory decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
docoders can be used to minimize the effects of 
system decoding. When employed with high- 
speed memories utilizing a fast enable circuit, the 
delay times of these decoders and the enable 
time of the memory are usually less than the 
typical access time of the memory. This means 
that the effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The 'LSI 38, SN54S138, and SN74S138A 
decode one of eight lines dependent on the 
conditions at the three binary select inputs and 
the three enable inputs. Two active-low and one 
active-high enable inputs reduce the need for 
external gates or inverters when expanding. A 
24-line decoder can be implemented without 
external inverters and a 32-line decoder requires 
only one inverter. An enable input can be used 
as a data input for demultiplexing applications. 

All of these decoder/demultiplexers feature fully 
buffered inputs, each of which represents only 
one normalized load to its driving circuit. All 
inputs are clamped with high-performance 
Schottky diodes to suppress line-ringing and to 
simplify system design. 

The SN54LS 1 38 and SN54S138 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS138 and SN74S138A are characterized 
for operation from 0°C to 70 °C. 


DECEMBER 1972-REVISED MARCH 1988 

SN54LS138, SN54S138 . . . J OR W PACKAGE 
SN74LS1 38, SN74S138A . . . D OR N PACKAGE 
(TOP VIEW) 


aC 

7T 

Jl6 

IWcc 

bC 

2 

15 

H YO 

cC 

3 

14 

D Y1 

G2A C 

4 

13 

D Y2 

G2BC 

5 

12 

H Y3 

GlC 

6 

11 

I|Y4 

Y7C 

7 

10 

D Y5 

gndC 

8 

9 

H Y6 


SN54LS138, SN54S138 . . . FK PACKAGE 
(TOP VIEW) 
u 

a u o 

00 < Z > > 


3 2 1 20 19 


C ] 4 

18[ Y1 

G2A ] 5 

17[ Y2 

NC ] 6 

16[ NC 

G2B ] 7 

15[ Y3 

G1 ] 8 

14 [ Y4 


9 10 11 12 13 


a CJ id m 
>- z z >- > 

CD 


NC — No internal connection 


logic symbols'!' 



T These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS138, SN54S138, SN74LS138, SN74S138A 
3-LINE-TO 8-LINE DECODERS/DEMULTIPLEXERS 


logic diagram and function table 

'LS138, SN54S138, SN74S138A 



'LSI 38, SN54138, SN74S138A 
FUNCTION TABLE 


INPUTS 

OUTPUTS 

ENABLE 

SELECT 

G1 

G2* 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


* G2 = G2A + G2B 

H = high level, L = low level, X = irrelevant 
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SN54LS1 38, SN54S138, SN74LS138, SN74S138A 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


schematics of inputs and outputs 



EQUIVALENT OF EACH 
INPUT OF SN54S138, SN74S138A 


TYPICAL OF OUTPUTS 
OF SN54S138, SN74S138A 
•— V cc 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS138, SN54S138 -55°C to 125°C 

SN74LS138, SN74S138A 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS138, SN74LS138 

3-LINE TO 8 LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54LS138 

SN74LS138 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.75 5 5.25 

V 

V||_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


lOL Low-level output current 

4 

8 

■ 

T/\ Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 

TEST CONDITIONS* 

SN54LS138 

SN74LS1 38 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18mA 

-1.5 

-1.5 

V 

v OH 

V C c = MIN, V|H = 2 V, V||_ = MAX, 

Iqh = ~0-4 mA 

2.5 3.4 

1 

R 

V 

V 0L 

Vcc = MIN ' V|H = 2 V, 

V||_ = MAX 

Ini = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C C = M AX . v l = 2.7 V 

20 

20 

fA 

l|L 

V C c = MAX, V| = 0.4 V 

Enable 

-0.4 

-0.4 

mA 

A. B, C 

-0.2 

-0.2 

'os § 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

'cc 

Vcc = MAX, Outputs enabled and open 

6.3 10 

6.3 10 

■M 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 


switching characteristics, VqC = 5 V, Ta = 25 °C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF DELAY 

TEST CONDITIONS 

SN54LS138 

SN74LS138 

UNIT 



MIN TYP MAX 


tPLH 



2 


11 

20 

ns 

tPHL 


Any 


18 

41 

ns 

tRLH 


3 


21 

27 

ns 

tPHL 

■ 


R|_ = 2 kfi, C L = 15 pF, 

20 

39 

ns 

tPLH 



2 

See Note 2 

12 

18 

ns 

IPHL 

Enable 

Any 


20 

32 

ns 

1PLH 

3 


14 

26 

ns 

tPHL 




13 

38 

ns 


*tpLH = propagation delay time, low-to-high-level ouput 
tpHL = propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S138, SN74S138A 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S138 -55°Cto125°C 

SN74S138A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S138 

SN74S138A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 


V 

V|(-j High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 1 

- 1 

msm 

lOL Low-level output current 

20 

20 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S138 

SN74S138A 

UNIT 

MIN TYP* MAX 

V|K 

Vcc = MIN. I| = - 18 mA 

- 1.2 

V 

v OH 

V C c = MIN, V| H = 2 V, V|l = 0.8 V, l 0H = - 1 mA 

SN54S' 

2.5 3.4 

V 

SN74S' 

2.7 3.4 

v OL 

V C c = MIN, V| H = 2 V, V|i_ = 0.8 V, Iql = 20 mA 

0.5 

V 

'I 

V C c = MAX, V, = 5.5 V 

1 

mA 

l|H 

V C c = MAX, V| = 2.7 V 

50 

fA 

'IL 

V C c = MAX. V| = 0.5 V 

-2 

mA 

'os 5 

Vcc = MAX 

- 40 - 1 00 

mA 

'cc 

Vcc = MAX, Outputs enabled and open 

49 74 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at Vcc = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second. 
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SN54S138, SN74S138A 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF DELAY 

TEST CONDITIONS 

SN54S1 38 

SN74S138A 

UNIT 



MIN TYP MAX 


*PLH 



2 


4.5 

7 

ns 

tPHL 

Binary 

Any 


7 10.5 

ns 

*PLH 

Select 

3 


7.5 

12 

ns 

tPHL 



R|_ = 280 n, C L = 15 pF, 

8 

12 

ns 

tPLH 



2 

See Note 2 

5 

8 

ns 

tPHL 

Enable 

Any 


7 

1 1 

ns 

tPLH 



7 

1 1 

ns 

IPHL 





7 

1 1 

ns 


^ l PLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1, 
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SN54LS139A, SN54S139, SN74LS139A, SN74S139A 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


o Designed Specifically for High-Speed: 
Memory Decoders 
Data Transmission Systems 

o Two Fully Independent 2- to 4-Line 
Decoders/Demultiplexers 

o Schottlcy Clamped for High Performance 
description 

These Schottky-clamped TTL MSI circuits are 
designed to be used in high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
decoders can be used to minimize the effects of 
system decoding. When employed with high- 
speed memories utilizing a fast-enable circuit, 
the delay times of these decoders and the enable 
time of the memory are usually less than the 
typical access time of the memory. This means 
that the effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The circuit comprises two individual two-line to 
four-line decoders in a single package. The 
active-low enable input can be used as a data 
line in demultiplexing applications. 

All of these decoders/demultiplexers feature fully 
buffered inputs, each of which represents only 
one normalized load to its driving circuit. All 
inputs are clamped with high-performance 
Schottky diodes to suppress line-ringing and to 
simplify system design. The SN54LS1 39A and 
SN54S1 39 are characterized for operation range 
of - 55 °C to 1 25 °C. The SN74LS139A and 
SN74S139A are characterized for operation 
from 0°C to 70°C. 

FUNCTION TABLE 


] INPUTS 





ENABLE 

SELECT 



PUTo 


G 

B 

A 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 


H = high level, L = low level, X = irrelevant 


DECEMBER 1972-REVISED MARCH 1988 


SN54LS139A, SN54S139 . . . J OR W PACKAGE 
SN74LS139A, SN74S139A . . . D OR N PACKAGE 
(TOP VIEW) 


igC 

TT 

16 

11 V CC 

iaC 

2 

15 

3 2G 

IB C 

3 

14 

3 2A 

1 YO C 

4 

13 

3 2B 

1Y1 C 

5 

12 

3 2Y0 

1Y2 C 

6 

11 

3 2Y 1 

1Y3 C 

7 

10 

3 2Y2 

GND C 

8 

9 

3 2Y3 


SN54LS139A, SN54S139 . . . FK PACKAGE 
(TOP VIEW) 

O 

<1(5 U 0|0 
«- «- 2 > CM 

y — uauni_r\ 

f 3 2 t 20 19 \ 


IB 

]4 

1 8 [ 

2A 

1 YO 

]5 

17[ 

2B 

NC 

]6 

16[ 

NC 

1 Y 1 

]7 

15[ 

2Y0 

1Y2 

Q8 

1 4 C 

2Y1 


\ 9 10 11 12 13 

Vnanioa/ 

CO Q o n CM 
> 2 2 > > 

«- P CM CM 

NC — No internal connection 


logic symbols (alternatives) * 

I x/y 




t These symbols are in accordance with ANSI/IEEE Std. 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS139A, SN54S139, SN74LS139A, SN74S139A 
DUAL 2-LINE TO 4-LINE DECODERSJDEMULTIPLEXERS 


logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (See Note 1) 7 V 

Input voltage: 'LS139A 7 V 

54S139, 74S139A 5.5 V 

Operating free-air temperature range: SN54LS139A, SN54S139 -55°Cto 125°C 

SN74LS139A, SN74S139A 0° C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS139A, SN74LS139A 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54LS139A 

SN74LS1 39A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

E 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

•OH High-level output current 

-0.4 

-0.4 


Iol Low-level output current 

4 

8 

1 

Ta Operating free-air temperature 

-55 125 

0 70 

! °c 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS139A 

SN74LS139A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18 mA 

-1.5 

- 1.5 

V 

VOH 

V C c = MIN. Vih = 2 V, Vil = MAX, 

Iqh = -0.4 mA 

2.5 3.4 


V 

v OL 

V C C = MIN, V| H = 2 V, 

V| L = MAX 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

|QL = 8 mA 


0.35 0.5 

l| 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V CC = MAX, V, = 2.7 V 

20 

20 

PA 

IlL 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

'os § 

V C c = max 

-20 -100 

-20 -100 

mA 

'cc 

Vcc = MAX, Outputs enabled and open 

6.8 1 1 

6.8 1 1 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25 °C. 

5 Not more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Mote 2) 


PARAMETERl 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF DELAY 

TEST CONDITIONS 

SN54LS1 39A 

SN74LS139A 

UNIT 

MIN TYP MAX 

tPLH 

Binary 

Select 

Any 

2 

R|_ = 2 kQ, C L = 15 pF 

13 20 

ns 

tPHL 

22 33 

ns 

tPLH 

3 

CO 

ro 

CD 

ns 

tPHL 

25 38 

ns 

*PLH 

Enable 

Any 

2 

16 24 

ns 

tPHL 

21 32 

ns 


1 tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54S139, SN74S139A 

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLIERS 


recommended operating conditions 



SN54S139 

SN74S139A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-1 

-1 


lOL Low-level output current 

20 

20 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S139 

SN74S139A 

UNIT 

MIN TYP* MAX 

V|K 

Vcc = MIN- !| = -18 mA 

-1.2 

V 

VOH 

Vcc = MIN, V| H = 2 V, V|L = 0.8 V, 

Iqh = - 1 mA 

SN54S' 

2.5 3.4 

V 

SN74S' 

2.7 3.4 

v OL 

V C c = MIN, V| H = 2 V, V| L = 0.8 V, 

lOL = 20 mA 

0.5 

V 

l| 

VCC = MAX, V, = 5.5 V 

1 

mA 

l|H 

V C c = MAX, V| = 2.7 V 

50 

mA 

l|L 

VcC = MAX, V, = 0.5 V 

-2 

MSEM 

'os 5 

Vcc = max 

-40 -100 

mA 

•cc 

Vcc = MAX, Outputs enabled and open 

60 90 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25°C. 

5 Not more than one output should be shorted at a time, and duration of the short circuit test should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Note 2) 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF DELAY 

TEST CONDITIONS 

SN54S139 

SN74S139A 

UNIT 



MIN TYP MAX 


tPLH 



2 


5 

7.5 

ns 

tPHL 

Binary 

Any 


6.5 

10 

ns 

tPLH 

Select 

3 

R L = 280 a C L = 15 pF 

7 

12 

ns 

tPHL 



8 

12 

ns 

tPLH 

Enable 

Any 

2 


5 

8 

ns 

tPHL 


6.5 

10 

ns 


1tp|_H = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54S140, SN74S140 
DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS 



Package Options Include Ceramic Chip 
Carriers and Flat Packages in Addition to 
Plastic and Ceramic DIPs 



Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain two independent 4-input 
positive-NAND 50-ohm line dri vers. They 
perform the Boolean function Y = ABCD. 

The SN54S140 is characterized for operation 
over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74S140 is 
characterized for operation from 0°C to 70°C. 


logic diagram (each driver) 



logic symbol* 



f This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown arc for D, J, N, and W packages. 


DECEMBER 1983- REVISED MARCH 1988 


SN54S140 . . . J OR W PACKAGE 
SN74S140 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

n 

J 14 

Hvcc 

ibC 

2 

13 

P2D 

NCd 

3 

12 

p2C 

icC 

4 

1 1 

3 NC 

idC 

5 

10 

3 2B 

1YC 

6 

9 

p 2A 

GNDC 

7 

8 

3 2Y 


SN54S140 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


2 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54S140, SN74S140 

DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54' — 55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54S140, SN74S140 
DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS 


recommended operating conditions 



SN54S140 

SN74S140 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 


V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-40 

-40 

Bag l| 

lOL Low-level output current 

60 

60 


T a Operating free-air temperature 

-55 125 

o 

r^ 

O 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

SN54S140 

SN74S140 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = — 18mA 

- 1.2 

- 1.2 

V 

v OH 

Vcc = NHN, V|l = 0.8V, lOH = — 3 mA 

2.5 3.4 

2.7 3.4 

V 

V C c = MIN, V||_ = 0.5 V, R 0 = 50ntoGND 

2 

2 

VoL 

Vcc = MIN, V| H = 2 V, IO|_ = 60mA 

0.5 

0.5 

V 

l| 

V C c " MAX, V| = 5.5 V 

1 

1 

■a 

*IH 

Vcc = MAX, V m = 2.7V 

0.1 

0.1 

mam 

IlL 

V C C = MAX, V| L = 0.5V 

-4 

-4 


•os§ 

V C C “ max 

- 50 - 225 

- 50 - 225 

■m 

'CCH 

V C c “MAX, V| = 0V 

10 18 

10 18 

mam 

'CCL 

Vcc = MAX, V| = 4.5 V 

25 44 

25 44 

mam 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

X All tvplcal values are at V cc “ G V, T A - 25° C. 

§ Not more than one output should be shorted at a time, end the duration of the short circuit should not exceed 100 milliseconds. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 



Rl_ = 93 n, 

Cl = 50 pF 

4 

6.5 

ns 

l PHL 

Any 


4 

6.5 

ns 

tPLH 


R[_ = 93 Si, 

C L = 150 pF 

6 

ns 

tPHL 



6 

jEBh 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN74143 

4 BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER 

NOVEMBER 1971 -REVISED MARCH 1903 


• 15-mA Constant-Current Outputs 

For Driving Common-Anode LEDs such as 
TIL302 or TIL303 Without Series Resistors 

• Universal Logic Capabilities 

Ripple Blanking of Extraneous Zeros 
Latch Outputs Can Drive Logic Processors 
Simultaneously 

Decimal Point Driver Is Included 
o Synchronous BCD Counter Capability 
Cascadable to N-Bits 

Look-Ahead-Enable Techniques Minimize 
Speed Degradation When Cascaded for 
Large-Word Display 

Direct Clear Input 


N PACKAGE 
(TOP VIEW) 


SCEI C 

71 

-J 24 

D V CC 

CLK £ 

2 

23 

3 peci 

CLR Z 

3 

22 

3 MAX 

RBI Z 

4 

21 

3 STRB 

Bl Z 

5 

20 

3 QD 

BI/RBO Z 

6 

19 

3 QC 

DP Z 

7 

18 

3 QB 

dp Z 

8 

17 

3 QA 

d Z 

9 

16 

U b 

f c 

10 

15 

3 a 

e Z 

11 

14 

3 c 

GND Z 

12 

13 

3 9 


logic symbol'!' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


description 

This TTL MSI circuit contains the equivalent of 86 gates on a single chip. Logic inputs and outputs are completely 
TTL compatible. The buffered inputs are implemented with relatively large resistors in series with the bases of the 
input transistors to lower drive-current requirements to one-half of that required for a standard Series 54/74 TTL input. 
The serial-count-enable, actually two internal emitters, is rated as one standard Series 54/74 load. The logic outputs, 
except RBO, have active pull-ups. 

The SN741 43 driver output is designed specifically to maintain a relatively constant on-level sink current of approximately 
15 milliamperes from output "a” through "g" and seven milliamperes from output "dp” over a voltage range from 
one to five volts. Any number of LED's in series may be driven as long as the output voltage rating is not exceeded. 

All inputs are diode-clamped to minimize transmission-line effects, thereby simplifying system design. Maximum clock 
frequency is typically 1 8 megahertz and power dissipation is typically 280 milliwatts. The SN741 43 is characterized 
for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN74143 

4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER 


description (continued) 


Functions of the inputs and outputs of these devices are as follows: 


FUNCTION 

CLEAR INPUT 

PIN NO. 

3 

DESCRIPTION 

When low, resets and holds counter at 0. Must be high for normal 
counting. 

CLOCK INPUT 

2 

Each positive-going transition will increment the counter provided that the 
circuit is in the normal counting mode (serial and parallel count enable 
inputs low, clear input high). 

PARALLEL COUNT 
ENABLE INPUT (PCEI) 

23 

Must be low for normal counting mode. When high, counter will be 
inhibited. Logic level must not be changed when the clock is low. 

SERIAL COUNT 
ENABLE INPUT (SCEI) 

1 

Must be low for normal counting mode, also must be low to enable 
maximum count output to go low. When high, counter will be inhibited 
and maximum count output will be driven high. Logic level must not be 
changed when the clock is low. 

MAXIMUM COUNT 
OUTPUT 

22 

Will go low when the counter is at 9 and serial count enable input is low. 
Will return high when the counter changes to 0 and will remain high during 
counts 1 through 8. Will remain high (inhibited) as long as serial count 
enable input is high. 

LATCH STROBE 

INPUT 

21 

When low, data in latches follow the data in the counter. When high, the 
data in the latches are held constant, and the counter may be operated 
independently. 

LATCH OUTPUTS 

(Qa. Qb, Qc. Qd) 

17, 18, 19, 20 

The BCD data that drives the decoder can be stored in the 4-bit latch and 
is available at these outputs for driving other logic and/or processors. The 
binary weights of the outputs are: Qa = 1 , Qb = 2, Qq = 4, Qd = 8. 

DECIMAL POINT 

INPUT 

7 

Must be high to display decimal point. The decimal point is not displayed 
when this input is low or when the display is blanked. 

BLANKING INPUT 
(Bl) 

5 

When high, will blank (turn off) the entire display and force RBO low. 
Must be low for normal display. May be pulsed to implement intensity 
control of the display. 

RIPPLE-BLANKING 
INPUT (RBI) 

4 

When the data in the latches is BCD 0, a low input will blank the entire 
display and force the RBO low. This input has no effect if the data in the 
latches is other than 0. 

RIPPLE-BLANKING 
OUTPUT (RBO) 

6 

Supplies ripple blanking information for the ripple blanking input of the 
next decade. Provides a low if Bl is high, or if RBI is low and the data in 
the latches in BCD 0; otherwise, this output is high. This pin has a resistive 
pull-up circuit suitable for performing a wire-AND function with any 
open-collector output. Whenever this pin is low the entire display will be 
blanked; therefore, this pin may be used as an active-low blanking input. 

LED/LAMP DRIVER 

OUTPUTS 

(a, b, c, d, e, f, g, dp) 

15, 16, 14, 9 
11, 10, 13, 8 

Outputs for driving seven-segment LED's or lamps and their decimal 
points. See segment identification and resultant displays on following 
page. 
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TTL Devices 


SN74143 

4 BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER 


schematics of inputs and outputs 



2 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage 5.5 V 

Off-state current at outputs “a" thru "g" and "dp” 250 pA 

Continuous total power dissipation at (or below) 70 °C free-air temperature (see Note 2) 1.4 W 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vqq 


V 

On-state voltage at outputs a thru g and dp ('143 only) 

1 5 

V 

High-level output current, Iqh 

Qa, Qb. Qc. q d 

-240 

f*A 

Maximum count 

-560 

RBO 

-120 

Low-level output current, Iol 

Qa, OB' q C' q D> R0 O 

4.8 

mA 

Maximum count 

11.2 

Clock pulse width, t w ( c | oc k) 

High logic level 

25 

ns 

Low logic level 

55 

Clear pulse width, t w ( c | ear ) 

25 

ns 

Setup time, t su 

Serial and parallel carry 

30* 

ns 

Clear inactive state 

60* 

Operating free-air temperature, Ta 

0 70 

°c 


t The arrow indicates that the rising edge of the clock pulse is used for reference. 
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SN74143 

4-BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP* MAX 

UNIT 

V|n High-level input voltage 


2 

V 

V|[_ Low-level input voltage 


0.8 

V 

V|k Input clamp voltage 

Vcc = MIN, !| = -12 mA 

-1.5 

V 

Vqh High-level output voltage 

RBO 

V C c = MIN, V IH = 2 V, 

V| L = 0.8 V, Ioh = MAX 

2.4 

V 

Qa. Qb. Qc. q D 

Maximum count 

Vql Low-level output voltage 

Qa. Qb. Qc- Rbo 

V C c = MIN, V IH = 2 V, 

V|L = 0.8 V, Iol = MAX 

0.4 

V 

Maximum count 

v O(off) Off-state output voltage 

Outputs a thru g, dp 

V C c = MAX, >0H = 250 m a 

7 

V 

VO(on) On-state output voltage 

Outputs a thru g, dp 

V C c = MIN 


V 

^O(on) On-state output current 

Outputs a thru g 

Vcc = MIN. V 0 = 1 V 

9 15 

mA 

V CC = 5 V, V 0 = 2 V 

15 

V C c = MAX, V 0 = 5 V 

15 22 

Output dp 

Vcc = min, V 0 = 1 V 

4.5 7 

Vcc = 5 V, V 0 = 2 V 

7 

V C c = MAX, V 0 = 5 V 

7 12 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 


l|H High-level input current 

Serial carry 

Vcc = MAX, V| = 2.4 V 

40 

M a 

RBO node 

-0.12 -0.5 

mA 

Other inputs 

20 


l|L Low-level input current 

Serial carry 

V C c = MAX, V| = 0.4 V, 

See Note 3 

-1.6 


RBO node 

-1.5 -2.4 

mA 

Other inputs 

-0.8 


Short-circuit 

ios 

output current 

Qa- q b. Qc- q d 

V cc = MAX 

-9 -27.5 

mA 

Maximum count 

-15 -55 

ICC Supply current 

Vcc = MAX, See Note 4 

56 93 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
* All typical values are at Vqc = 5 V, = 25 °C. 

NOTES: 3. I jl at RBO node is tested with ET grounded and RBI at 4.5 V. 

4. Iqq is measured after the following conditions are established: 

a) Strobe = RBI = DP = 4.5 V 

b) Parallel count enable = serial count enable = El = GND 

c) Clear ( ) then clock until all outputs are on ( ) 

d) Outputs "a" through “g“ and “dp" at 2.5 V, all other outputs open. 



switching characteristics, Vcc “ 5 V, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 


*max 




12 18 


tPLH 

Serial look-ahead 

Maximum count 

C L = 15 pF, R L = 560 fi. 

See Note 5 

o 

CN 

CN 


' *PHL 

23 35 

*PLH 

Clock 

Maximum count 

26 40 


*PHL 

29 45 

tPLH 

Clock 

Qa- Qb. q c. q d 

C L = 15 pF, R(_ = 1.2 kSJ, 

28 45 


tPHL 
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S0OJA0Q HI 


S3 

-L 

-P* 



TYPICAL APPLICATION DATA 


This application demonstrates how the drivers may be cascaded for N-bit display applications. It features: 
Synchronous, look-ahead counting 

Ripple blanking of leading zeros; blanking of trailing zeros (not illustrated) can also be implemented 
Overriding blanking for total suppression or intensity modulation of display 
Direct parallel clear 

Latch strobe permits counter to acquire next display while viewing current display 



MOST-SIGNIFICANT 


LED/LAMP DRIVER OUTPUTS 


LEAST SIGNIFICANT 



*The serial count-enable input of the least-significant digit is normally grounded; however, it may be used as a count-enable control for the 
entire counter (high to disable, low to count) provided the logic level on this pin is not changed while the clock line is low or false counting 
may result. 


SN74143 

4 BIT COUNTER/LATCH, SEVEN-SEGMENT LED/LAMP DRIVER 
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FUNCTION TABLE 




INPUTS 


OUTPUTS 




CLOCK 


LATCH 

RBl 

PI 

DECIMAL 

SERIAL 

PARALLEL 


MAXIMUM 






TYPICAL 

NOTES 

FUNCTION 

CLEAR 

■ 

RBI/RBO 










PULSE 

STROBE 

INPUT 

CARRY 

CARRY 

OUTPUT 

Qd q c 

UB 

Oa 

a 

b 

c 

d e f g dp 

DISPLAY 


Clear/Ripple Blank 


L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

L 

L 

L 

OFF OFF 

OFF OFF OFF OFF OFF OFF 

None 


Blank 


H 

L 

D 

D 

X 

X 

X 

L 

H 

L 

L 

L 

L 

OFF OFF OFF OFF OFF OFF OFF OFF 

None 


Decimal 

0 

H 

L 

D 

3 

H 

L 

L 

H 

H 

L 

L 

L 

L 

ON 

ON 

ON 

ON ON ON OFF ON 


B 


1 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

L 

H 

OFF 

ON 

ON 

OFF OFF OFF OFF OFF 


B 


2 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

H 

t 

ON 

ON 

OFF 

ON ON OFF ON OFF 

\_ 

B 


3 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

H 

H 

ON 

ON 

ON 

ON OFF OFF ON OFF 


B 


4 

H 

L 

D 

L 

L 

L 

L 

H 

H 

L 

H 

L 

L 

OFF 

ON 

ON 

OFF OFF ON ON OFF 

■a 

B 


5 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

ON 

OFF 

ON 

ON OFF ON ON OFF 

s 

B 


6 

H 

L 

D 

L 

L 

L 

L 

H 

H 

D 

H 

H 

D 

ON 

OFF 

ON 

ON ON ON ON OFF 

mm 

B 


7 

H 

L 

H 

L 

L 

L 

L 

H 

H 

D 

D 

D 

n 

ON 

ON 

ON 

OFF OFF OFF OFF OFF 

/ 

B 


8 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

L 

ON 

ON 

ON 

ON ON ON ON OFF 


B 


9 

H 

L 

H 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

ON 

ON 

ON 

ON OFF ON ON OFF 


B 


0 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

L 

L 

ON 

ON 

ON 

ON ON ON OFF OFF 

mm 

KB 


1 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

L 

H 

OFF 

ON 

ON 

OFF OFF OFF OFF OFF 

i 

B 


2 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

ON 

ON 

OFF 

ON ON OFF ON OFF 

c 

B 


3 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

H 

H 

ON 

ON 

ON 

ON OFF OFF ON OFF 


B 


4 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

H 

L 

L 

OFF 

ON 

ON 

OFF OFF ON ON OFF 

/_/ 

B 


5 

H 

H 

H 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

ON 

OFF 

ON 

ON OFF ON ON OFF 


B 

Latch 

6 

H 

H 

H 

L 

L 

L 

L 

H 

H 

D 

H 

L 

H 

ON 

OFF 

ON 

ON OFF ON ON OFF 

mm 

B 

Latch 

7 

H 

H 

D 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

ON 

OFF 

ON 

ON OFF ON ON OFF 


B 


8 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

L 

ON 

ON 

ON 

ON ON ON ON OFF 


B 


9 

H 

L 

H 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

ON 

ON 

ON 

ON OFF ON ON OFF 

H 

B 

Ripple Blank 

0 

H 

L 

L 

D 

L 

L 

L 

L 

H 

L 

L 

L 

L 

OFF OFF OFF OFF OFF OFF OFF OFF 

None 

ESS 


NOTES: A. RBI/RBO is wire-AND logic serving as ripple blanking input (RBI) and/or ripple blanking output ( R BO) . 

B. The blanking input (Bl) must be low when functions DECIMAL/O through 20/RIPPLE BLANK are desired. 

C. The ripple-blanking input (RBI) must be open or high to display a zero during the decimal 0 input. 

D. When a high logic level is applied directly to the blanking input (Bi) all segment outputs are off regardless of any other input 
condition. 

E. When the ripple-blanking input (RBI ) and outputs Q/\ through Qp are at a low logic level, all segment outputs are off and the 

ripple-blanking output (RBO) goes to a low logic level ( response condition) . 
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4 BIT COUNTER/LATCH. SEVEN-SEGMENT LED/LAMP DRIVER 
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SN54145, SN54LS145, SN74145, SN74LS145 
BCD-TO-DECIMAL DECODERS/DRIVERS 


MARCH 1974 - REVISED MARCH 1988 


FOR USE AS LAMP, RELAY, OR MOS DRIVERS 


• Full Decoding of Input Logic 

• SN54145, SN74145, and SN74LS145 Have 
80-mA Sink-Current Capability 

• All Outputs Are Off for Invalid 
BCD Input Conditions 

• Low Power Dissipation of 'LS145 . . . 

35 mW Typical 

FUNCTION TABLE 




INPUTS 





OUTPUTS 





□ 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

o 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Ij 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

< 

> 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

z 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


SN54145. SN54LS145 . . . J OR W PACKAGE 
SN74145 . . . N PACKAGE 
SN74LS145 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS145 . . . FK PACKAGE 


(TOP VIEW) 



co o (J oo 

z z 

C7 

NC - No internal connection 


H = high level (off), L = low level (on) 

description 

These monolithic BCD-to-decimal decoder/drivers con- 
sist of eight inverters and ten four-input NAND gates. 
The inverters are connected in pairs to make BCD input 
data available for decoding by the NAND gates. Full 
decoding of valid BCD input logic ensures that all out- 
puts remain off for all invalid binary input conditions. 
These decoders feature high-performance, n-p-n output 
transistors designed for use as indicator/relay drivers or 
as open-collector logic-circuit drivers. Each of the high- 
breakdown output transistors (15 volts) of the 
SN54145, SN74145, or SN74LS145 will sink up to 80 
milliamperes of current. Each input is one Series 54/74 
or Series 54LS/74LS standard load, respectively. Inputs 
and outputs are entirely compatible for use with TTL or 
DTL logic circuits, and the outputs are compatible for in- 
terfacing with most MOS integrated circuits. Power 
dissipation is typically 215 milliwatts for the '145 and 35 
milliwatts for the 'LSI 45. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS145, SN74LS145 
BCD-TO-DECIMAL DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Maximum current into any output (off-state) 1 mA 

Operating free-air temperature range: SN54145 — 55°Cto125°C 

SN74145 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONS* 


MIN TYPt MAX 




V| H 

High-level input voltage 

V|L 

Low-level input voltage 

V|K 

Input clamp voltage 



*0(of f ) Off-state output current 


VQ(on) On-state output voltage 


Input current at maximum input voltage 


l|H High-level input current 


Low-level input current 


ICC Supply current 


Vcc = MIN, l| = -12 mA 


V CC = MIN, V|h = 2V, 

V||_ “ 0.8 V, V 0 (off) = 15 V 


V C c “MIN, V| H “ 2 V, 
V| L ■ 0.8 V 


V C c “MAX, V| = 5.5 V 


V C c = MAX, V| “ 2.4 V 


Vcc “MAX, V| “ 0.4 V 


Vcc “MAX, See Note 2 


•O(on) “ 80 mA 


'O(on) = 20 mA 



SN54145 

43 62 

mA 

SN74145 

43 70 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
: l All typical values are at Vcc 3 5 V, E 25' C. 

NOTE 2: Ice is measured with all Inputs grounded and outputs open. 

switching characteristics, Vqq = 5 V, T^ = 25°C 


TEST CONDITIONS 


C(_ = 15 pF, R L = 100 S2, See Note 3 


PARAMETER 


Propagation delay time, low-to-high-level output 


Propagation delay time, high-to-low-level output 


IU| 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


schematics of inputs and outputs 
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SN54145, SN74145 
BCD-TO-DECIMAL DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS145 — 55°Cto125°C 

SN74LS145 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



MIN NOM MAX MIN NOM MAX 


4.75 


Supply voltage, Vcc 


Off-state output voltage, Vg(off) 


Operating free-air temperature, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


. SN54LS145 SN74LS145 

PARAMETER TEST CONDITIONS* r T UNI' 

MIN TYPt MAX MIN TYPt MAX 

V|h High-level input voltage 2 2 V 

V 1 1 _ Low-level input voltage 0.7 0.8 V 


V|K 

Input clamp voltage 

V cc = MIN, 

1 1 = — 18 mA 

<0(off) 

Off-state output current 

V cc = MIN, 

V|l = V|l max, 

V|h = 2 V, 

V OH = 15 V 



V cc = MIN, 

lOL = 1 2 mA 

^O(on) 

On-state output voltage 

V m = 2V, 

1(3 L = 24 mA 



V| l = V| l max 

lOL = 80 mA 

l| Input current at maximum input voltage 

V C c = MAX, 

V| = 7 V 

l|H 

High-level input current 

V CC = MAX, 

V| = 2.7 V 

1 IL 

Low-level input current 

V C c = max. 

V| = 0.4 V 

'cc 

Supply current 

V C c = MAX, 

See Note 2 


SN54LS145 

SN74LS145 

MIN TYPt MAX 

MIN TYPt MAX 

2 

2 

0.7 

0.8 

-1.5 

-1.5 

250 

250 

0.25 0.4 

0.25 0.4 


0.35 0.5 


2.3 3 

0.1 

0.1 

20 

20 

-0.4 

-0.4 

7 13 

7 13 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
?AII typical values are at Vqq =5 V, T A = 25°C. 

NOTE 2: Iqq is measured with all inputs grounded and outputs open. 

switching characteristics, Vcc = 5 V, Ta = 25° C 

PARAMETER TEST CONDITIONS 

tpi pi Propagation delay time, low-to-high-level output 

— — - - — Cl = 45 pF, Rl = 665 fi. See Note 3 

*PHL Propagation delay time, high-to-low-level output 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 

schematic of inputs and outputs 


MIN MAX 

UNIT 

50 

ns 

50 

ns 


EQUIVALENT OF EACH INPUT 

v cc 

input — 

ii 

17 k n NOM 

y. 

y 

m 
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SN54147, SN54148, SN54LS147, SN54LS148, 
SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148 
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS 

OCTOBER 1976 - REVISED MARCH 1988 


'147, 'LS147 

• Encodes 10-Line Decimal to 4-Line BCD 

• Applications Include: 

Keyboard Encoding 
Range Selection: '148, 'LS148 

• Encodes 8 Data Lines to 3-Line Binary (Octal) 

• Applications Include: 

N-Bit Encoding 

Code Converters and Generators 



TYPICAL 

TYPICAL 

TYPE 

DATA 

POWER 


DELAY 

DISSIPATION 

'147 

10 ns 

225 mW 

'148 

10 ns 

190 mW 

■LS147 

1 5 ns 

60 mW 

'LS148 

15 ns 

60 mW 


description 

These TTL encoders feature priority decoding of the 
inputs to ensure that only the highest-order data line 
is encoded. The '147 and 'LS147 encode nine data 
lines to four-line (8-4-2-1) BCD. The implied decimal 
zero condition requires no input condition as zero is 
encoded when all nine data lines are at a high logic 
level. The '148 and 'LS148 encode eight data lines to 
three-line (4-2-1) binary (octal). Cascading circuitry 
(enable input El and enable output EO) has been 
provided to allow octal expansion without the need 
for external circuitry. For all types, data inputs and 
outputs are active at the low logic level. All inputs are 
buffered to represent one normalized Series 54/74 or 
54LS/74LS load, respectively. 


SN54147, SN54LS147, 

SN54148. SN54LS148 . . . J OR W PACKAGE 
SN74147, SN74148 . . . N PACKAGE 
SN74LS147, SN74LS148 . . . D OR N PACKAGE 
(TOP VIEW) 

'147, 'LS147 '148, 'LS148 



SN54LS147, SN54LS148 . . . FK PACKAGE 
(TOP VIEW) 

•LS147 'LS148 




IT) 


o 

z 

o 

u u 
> z 




LO 


CJ 

u a o 

Z > LU 




tzt 

3 

TUT 

2 

1ZT 

1 

20 19 \ 




TUT 

3 

cr 

2 

( 1 1 1 1 T~\ 

1 20 19 \ 


6 





18 C 

D 

6 

]4 



18 [ 

GS 

7 

P 5 




17 [ 

3 

7 

38 



17 C 

3 

NC 

]6 




16 [ 

NC 

NC 

p6 



16 C 

NC 

8 

]7 




15 [ 

2 

El 

D? 



15 [ 

2 

C 

]8 




14 [ 

1 

A2 

38 



14 [ 

1 


\ 

9 

i — t 

10 
i — l 

111213 / 
mrinv 



X 

9 

i — i 

10 

m 

111213 / 
i — inn/ 




GO 

GND 

o 

z 

< 07 




< 

GND 

u o o 
z < 



NC - No internal connection 
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T47, 'LS147 


*148, 'LSI 48 


FUNCTION TABLE 


FUNCTION TABLE 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54147, SN54148, SN54LS147, SN54LS148, 

SN74147, SN741 48 (TIM9907), SN74LS147, SN74LS148 
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS 


logic symbols! 


'147, 'LSI 47 



t These symbols are in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

logic diagrams 



HPRI/BIN 

0/Z10 

10- 

>1 

1/Z11 

11- 

- 

2/Z12 

12- 

- 

3/Z13 

13- 

- 



18 

4/Z14 

14- 


5/Z15 

15- 


6/Z16 

16- 

- 

7/Z17 

17- 

- 



la 

ENa 


4a 


ll 
Ml 

mm 


Pin numbers shown are for D, J, N, and W packages 
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SN54147, SN54148, SN54LS147, SN54LS148, 
SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148 
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



‘147, ‘148 


0 input C148): R eq = 2kJ2NOM 
All other inputs: R eq = 4 kli NOM 


TYPICAL OF ALL OUTPUTS 
v cc 



'LSI 47, 'LS148 


EQUIVALENT OF ALL INPUTS 



'LS148 inputs 1 thru 7: R eq = 9 kT2 NOM 
All other inputs: R eq = 18 kH NOM 


TYPICAL OF ALL OUTPUTS 

Vcc 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage: '147, '148 5.5 V 

'LS147, 'LS148 7 V 

I nteremitter voltage: '148 only (see Note 2) 5.5 V 

Operating free-air temperature range: SN54', SN54LS Circuits — 55° C to 125°C 

SN74', SN74LS Circuits 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For '148 circuits, this rating applies between any two of 
the eight data lines, 0 through 7. 


recommended operating conditions 



SN54' 

SN74’ 

SN54LS' 

SN74LS’ 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, 1 OH 

-800 

-800 

-400 

-400 

warn 

Low-level output current, Iql 

16 

16 

4 

8 


Operating free-air temperature, T^ 

-55 125 

O 

r* 

o 

-55 125 

0 70 
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SN54147, SN54148, SN74147, SN74148 (TIM9907) 

10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 

'147 

'148 

UNIT 

MIN TYP-t MAX 

MIN TYPt MAX 

V | (_| High-level input voltage 


2 

2 

EM 

V|L Low-level input voltage 


0.8 

0.8 

wm 

V|« Input clamp voltage 

V CC = MIN, l| = —12 mA 

-1.5 

-1.5 

a 

Vqh High-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = 0.8 V, Ioh = -800mA 

2.4 3.3 

2.4 3.3 

V 

Vql Low-level output voltage 

V C c = MIN, V| H = 2 V, 

V|l = 0.8V. loL=16mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 

1 

EEli 

l|H High-level input current 

0 input 

Vcc = MAX, V| = 2.4 V 


40 

oil 

Any input except 0 

40 

80 

l|L Low-level input current 

0 input 

V cc = MAX, V| = 0.4 V 


-1.6 


Any input except 0 

-1.6 

-3.2 

Iqs Short-circuit output current $ 

V C c = max 

-35 -85 

-35 -85 

HQ| 

ICC Supply current 

V c c = MAX - 

See Note 3 

Condition 1 

50 70 

40 60 


Condition 2 

42 62 

35 55 



NOTE 3: For '147, I qq (condition 1) is measured with input 7 grounded, other inputs and outputs open; 1 cc (condition 2) is measured with 
all inputs and outputs open. For '148, Iqq (condition 1) is measured with inputs 7 and E I grounded, other inputs and outputs open; 
•CC (condition 2) is measured with all inputs and outputs open, 
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

: ! : A 1 1 typical values are at V cc = 5 V, = 25 C. 

^Not more than one output should be shorted at a time. 


SN54147, SN74147 switching characteristics, Vqq = 5V,T^ = 25°C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

WAVEFORM 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

‘PLH 

Any 

Any 

In-phase 

C L = 15 pF, 

R L = 400 Si, 

See Note 4 

9 

14 


‘PHL 

output 

7 

11 

>PLH 

Any 

Any 

Out-of-phase 

13 

19 

ns 

<PHL 

output 

12 

19 


SN54148, SN74148 switching characteristics, Vqq = 5 V,T^ = 25°C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

WAVEFORM 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

>PLH 

1 thru 7 

A0, A 1 , or A2 

In-phase 



10 

15 

ns 

( PHL 

output 



9 

14 

»PLH 

1 thru 7 

A0, A 1. or A2 

Out-of-phase 



13 

19 

ns 

‘PHL 

output 



12 

19 

<PLH 

0 thru 7 

EO 

Out-of-phase 



6 

10 

ns 

*PHL 

output 

C L = 15 pF, 

R|_ = 400 n. 

See Note 4 


14 

25 

tPLH 

0 thru 7 

GS 

In-phase 


18 

30 


‘PHL 

output 


14 

25 


‘PLH 

El 

A0. A1, or A2 

In-phase 


10 

15 

ns 

‘PHL 

output 



10 

15 

*PLH 

El 

GS 

In-phase 



8 

12 


‘PHL 

output 



10 

15 


‘PLH 

El 

EO 

In-phase 



10 

15 

ns 

‘PHL 

output 



17 

30 


^tp|_H = propagation delay time, low-to-high-level output 
l PHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1, 
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SN54LS147, SN54LS148, SN74LS147, SN74LS148 
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.7 

0.8 

V 

V||< Input clamp voltage 

Vcc = MIN, l|=— 18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc = MIN, V|h = 2V 

V| L = 0.8V, Ioh = -400mA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

Vcc = min, 

V,h = 2V, 

V|l = V||_max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 
l| 

maximum input voltage 

'LS148 inputs 1 thru 7 

Vcc = MAX, V| = 7 V 

0.2 

0.2 

mA 

All other inputs 

0.1 

0.1 

l|H High-level input current 

'LS148 inputs 1 thru 7 

V C c = MAX, V| = 2.7 V 

40 

40 

MA 

All other inputs 

20 

20 

1 1 1 _ Low-level input current 

'LS148 inputs 1 thru 7 

V C c = MAX, V | = 0.4 V 

-0.8 

-0.8 

mA 

All other inputs 

-0.4 

-0.4 

lOS Short-circuit output current§ 

V C c = max 

-20 -100 

-20 -100 

1291 

ICC Supply current 

V C c = MAX, 

See Note 5 

Condition 1 

O 

CM 

CM 

12 20 

mA 

Condition 2 

10 17 

10 17 

mA 



NOTE 5: For 'LS147, I C q (condition 1) is measured with input 7 grounded, other inputs and outputs open; Ice (condition 2) is measured 
with all inputs and outputs open. For 'LS148, Iqc (condition 1) is measured with inputs 7 and El grounded, other inputs and 
outputs open, Iqc (condition 2) is measured with all inputs and outputs open. 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$AII typical values are at Vqc = 5 V, = 25 C. 

$Not more than one output should be shorted at a time. 


SN54LS147, SN74LS147 switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER*! 

FROM 

(INPUT) 

TO 

(OUTPUT) 

WAVEFORM 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

>PLH 

Any 

Any 

In-phase 

Cl =15 pF, 

R L = 2 kn. 

See Note 4 

12 

18 

ns 

'PHL 

output 

12 

18 

'PLH 

Any 

Any 

Out-of-phase 

21 

33 


IPHL 

output 

15 

23 



SN54LS148, SN74LS148 switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

WAVEFORM 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

'PLH 

1 thru 7 

A0, A1. or A2 

In-phase 



14 

18 

ns 

>PHL 

output 



15 

25 

IPLH 

1 thru 7 

A0, A1, or A2 

Out-of-phase 



20 

36 

ns 

IPHL 

output 



16 

29 

*PLH 

0 thru 7 

EO 

Out-of-phase 



7 

18 

ns 

>PHL 

output 

C L = 1 5 pF, 

R L = 2 kQ, 

See Note 4 


25 

40 

'PLH 

0 thru 7 

GS 

In-phase 


35 

55 


'PHL 

output 


9 

21 


*PLH 

El 

A0. A), or A2 

In-phase 


16 

25 


•PHL 

output 



12 

25 


'PLH 

El 

GS 

In-phase 



12 

17 


IPHL 

output 



14 

36 


'PLH 

El 

EO 

In-phase 



12 

21 

ns 

'PHL 

OUtpUt 



23 

35 


*tpLH — propagation delay time, low to high level output 
tPHL == propagation delay time, high to low level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54147, SN54148 (TIM9907), SN54LS147, SN54LS148, 

SN74147, SN74148, SN74LS147, SN74LS148 

10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS 


TYPICAL APPLICATION DATA 

16-LINE DATA (ACTIVE LOW) 




0 1 2 3 4 5 6 7 8 8 9 10 11 12 13 14 15 ENABLE 



16-LINE DATA (ACTIVE LOW) 


0 1 2 3 4 5 6 7 8 8 9 10 11 12 13 14 15 ENABLE 



Since the '147/'LS147 and '148/'LS148 are combinational logic circuits, wrong addresses can appear during input transients. Moreover, 
for the '148/'LS148 a change from high to low at input El can cause a transient low on the GS output when all inputs are high. This 
must be considered when strobing the outputs. 
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STJ54150, SN54151A, SN54LS1 51, SN54S151, 
SN74150, SN74151A, SN74LS151, SN74S151 
DATA SELECTORS/MULTIPLEXERS 

DECEMBER 1972-REVISED MARCH 1988 


• '150 Selects One-of-Sixteen Data Sources 
o Others Select One-of-Eight Data Sources 
o All Perform Parallel-to-Serial Conversion 

® All Permit Multiplexing from N Lines to One 
Line 

o Also For Use as Boolean Function Generator 

© Input-Clamping Diodes Simplify System 
Design 

o Fully Compatible with Most TTL Circuits 



TYPICAL AVERAGE 

TYPICAL 

TYPE 

PROPAGATION DELAY TIME 

POWER 


DATA INPUT TO W OUTPUT 

DISSIPATION 

'150 

1 3 ns 

200 mW 

'1 51 A 

8 ns 

145 mW 

’LSI 5 1 

1 3 ns 

30 mW 

'SI 51 

4.5 ns 

225 mW 


description 

These monolithic data selectors/multiplexers contain 
full on-chip binary decoding to select the desired data 
source. The ' 1 50 selects one-of-sixteen data sources; 
the '151 A, 'LSI 51, and 'SI 51 select one-of-eight 
data sources. The '150, '151A, 'LSI 51 , and 'S 1 5 1 
have a strobe input which must be at a low logic level 
to enable these devices. A high level at the strobe 
forces the W output high, and the Y output (as 
applicable) low. 

The '1 50 has only an inverted W output; the ' 1 5 1 A, 
'LSI 51 , and 'SI 51 feature complementary W and Y 
outputs. 

The '1 51 A and '1 52A incorporate address buffers that 
have symmetrical propagation delay times through the 
complementary paths. This reduces the possibility of 
transients occurring at the output(s) due to changes 
made at the select inputs, even when the ’151 A 
outputs are enabled (i.e., strobe low). 


SN54150 . . . J OR W PACKAGE 


SN74150 . . . N PACKAGE 
(TOP VIEW) 


E7 C 

TT 

J 24 

D vcc 

E6 C 

2 

23 

U E8 

E5 C 

3 

22 

DE9 

E4 C 

4 

21 

J E10 

E3 C 

5 

20 

D Ell 

E2 C 

6 

19 

U E12 

El C 

7 

18 

H E13 

eo E 

8 

17 

J E14 

GC 

9 

16 

I] E15 

w[ 

10 

15 

CA 

DC 

1 1 

14 

D B 

GND C 

12 

13 

B c 


SN54151A, SN54LS151, SN54S151 . . . J OR W PACKAGE 
SN74151A . . . N PACKAGE 
SN74LS151, SN74S151 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS1 51 , SN54S1 51 . . . FK PACKAGE 
(TOP VIEW) 



L3 

NC - No internal connection 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54150, SIU54151A, SN54LS151, SN54S151, 
SN74150, SN74151 A, SN74LS151, SN74S151 
DATA SELECTORSIMULTIPLEXERS 


logic symbols ' 



’151A, 'LS151 , 'SI 51 



^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are D, J, N, and W packages. 


'150 

FUNCTION TABLE 


'151A, 'LS151, 'SI 51 
FUNCTION TABLE 


INPUTS 


SELECT 

STROBE 


D 

C 

B 

A 

G 


X 

X 

X 

X 

H 

H 

L 

L 

L 

L 

L 

EO 

L 

L 

L 

H 

L 

eT 

L 

L 

H 

L 

L 

E2 

L 

L 

H 

H 

L 

E3 

L 

H 

L 

L 

L 

E4 

L 

H 

L 

H 

L 

E5 

L 

H 

H 

L 

L 

E6 

L 

H 

H 

H 

L 

E7 

H 

L 

L 

L 

L 

E8 

H 

L 

L 

H 

L 

E9 

H 

L 

H 

L 

L 

E10 

H 

L 

H 

H 

L 

Ell 

H 

H 

L 

L 

L 

E12 

H 

H 

L 

H 

L 

E13 

H 

H 

H 

L 

L 

E14 

H 

H 

H 

H 

L 

El 5 


INPUTS 

OUTPUTS | 

SELECT 

STROBE 



| C B 

A 

G 



X 

X 

X 

H 

L 

H 

L L 

L 

L 

DO 

DO 

L L 

H 

L 

D1 

m 

L H 

L 

L 

D2 

D2 

L H 

H 

L 

D3 

D3 

H L 

L 

L 

D4 

D4 

H L 

H 

L 

D5 

D5 

H H 

L 

L 

D6 

D6 

H H 

H 

L 

D7 

D7 


H = high level, L = low level, X = irrelevant 

EO, El ... El 5 = the complement of the level of the respective E input 
DO, D1 . . . D7 = the level of the D respective input 
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schematics of inputs and outputs 


SN54150, SN54151A, SN54LS151, SIU54S151 
SN74150, SN74151 A, SN74LS151, SN74S151 
DATA SELECTORS/MULTIPLEXERS 


EQUIVALENT OF EACH INPUT 

OF '150 




I 

> 4 k!2 NOM 

INPUT n / ' ^ 

t j 

7 

l 

7 


EQUIVALENT OF EACH INPUT 
OF '1 51 A 



EQUIVALENT OF EACH INPUT 
OF 'LSI 51 



Data select and strobe R eq = 20 k Si NOM 
Data inputs R eq = 1 7 kSi NOM 


TYPICAL OF ALL OUTPUTS 
OF '150. '1 51 A 



V CC 

130 Si NOM 
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TTL Devices 


SN54150, SN54151 A, SN54LS151, SN54S151, 
SN74150, SN74151A, SN74LS151, SN74S151 
DATA SELECTORS/MULTIPLEXERS 
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SN54150, SN54151 A, SN54LS151, SN54S151, 
SN741 50, SN74151A, SN74LS151, SN74S151 
DATA SELECTORSiMULTIPLEXERS 



TO ADDRESS BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage (see Note 2): ' 1 50, ' 1 51 A,- 'SI 51 5.5 V 

'LSI 51 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTES: 1: Voltage values are with respect to network ground terminal. 

2. For the '150, input voltages must be zero or positive with respect to network ground terminal. 
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TTL Devices 


SN54150, SN54151A, SN74150, SN74151A 
DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54’ 

SN74' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

1 

E 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 

juA 

Low-level output current, Iol 

16 

16 


Operating free-air temperature, T^ 

-55 125 

0 70 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

'150 

'1 51 A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V| (_| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|k Input clamp voltage 

Vcc — MIN, l| = -8 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 


2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

Vcc = MIN, V| H = 2 V, 

V| L = 0.8 V, Iol = 16 mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX, v l = 5.5 V 

1 

1 


l|l_l High-level input current 

V C c = MAX - v l = 2.4 V 

40 

40 

fA 

l||_ Low-level input current 

V C C = MAX - v l = 0 4 v 

-1.6 

- 1.6 

mA 

lOS Short-circuit output current 5 

V C c = MAX 

SN54' 

-20 -55 

-20 -55 

mA 

SN74' 

-18 -55 

1 

CO 

1 

CJ1 

(J1 

Ice Supply current 

Vcc = MAX, See Note 3 

■t* 

o 

CD 

CO 

29 48 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 

* All typical values at Vcc = 5 V, = 25°C. 

^ Not more than one output of the '151 A should be shorted at a time, 

NOTE 3: Iqc is measured with the strobe and data select inputs at 4,5 V, all other inputs and outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER^ 

FROM 

TO 

TEST 

’150 

'151A 

UNIT 

(INPUT) 

(OUTPUT! 

CONDITIONS 

MIN TYP 

MAX 

MIN TYP 

MAX 

<PLH 

A, B, or C 




25 

38 

ns 

1PHL 

(4 levels) 




25 

38 

tPLH 

A, B, C, or D 

W 


23 

35 

17 

26 

ns 

tPHL 

(3 levels) 


22 

33 

19 

30 

<PLH 

Strobe G 


Cl = 15 pF, 

Rl = 400 SI, 

See Note 4 


21 

33 

ns 

IPHL 




22 

33 

*PLH 

Strobe G 

w 

15.5 

24 

14 

.21 

ns 

'PHL 

21 

30 

15 

23 

>PLH 

DO thru D7 




13 

20 

ns 

<PHL 




18 

27 

»PLH 

EO thru E15, or 

w 


8.5 

14 

8 

14 

ns 

>PHL 

DO thru D7 


13 

20 

8 

14 


itpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS151, SN74LS1 51 
DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54LS151 1 

SN74LS1 51 

UNIT 

MIN NOM MAX | 

MIN NOM MAX | 

Supply voltage, 


1 IU—+-1 

V 

High-level output current. Iqh 

-400 

-400 

BLifi 

Low-level output current, Iol 

4 

8 


Operating free-air temperature, T^ 

-55 125 

0 70 

WEM 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS1 51 

SN74LS1 51 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|H High-level input voltage 


2 

2 

V 

V|[_ Low-level input voltage 


0.7 

0.8 

V 

V|K Input clamp voltage 

Vcc = MIN, l| = -18 mA 

-1.5 

-1.5 

V 

V(DH High-level output voltage 

Vcc = MIN, V| H = 2 V, 

V|L = VjLmax, Iqh - “400 nA 

1 

1 

2.7 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2 V, 

V|L = V| L max 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 m A 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

Vcc = MAX, V, = 2.7 V 

20 

20 

pA 

l|L Low-level input current 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

Iqs Short-circuit output current^ 

Vcc = max 

-20 -100 

-20 -100 

mA 

Ice Supply current 

Vcc = MAX, Outputs open. 

All inputs at 4.5 V 

6.0 10 

6.0 10 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
* All typical values are at VQC = 5 V, T^ = 25 °C. 

^ Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second. 


switching characteristics, Vqc = 5 V, Ta 25 °C 


parameterI 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A, B, or C 



27 

43 

ns 

tPHL 

(4 levels) 

’ 


18 

30 

tPLH 

A, B, or C 

W 


14 

23 

ns 

tPHL 

(3 levels) 


20 

32 

tPLH 

Strobe G 


Cl = 15 pF, 

R L = 2 k n, 

See Note 4 

26 

42 

ns 

1PHL 


20 

32 

tPLH 

Strobe G 

w 

15 

24 

ns 

IPHL 

18 

30 

tPLH 

Any D 



20 

32 

ns 

tPHL 

Y 


16 

26 

tPLH 

Any D 

w 


13 

21 

ns 

tPHL 


12 

20 


ItpiH = propagation delay time, low-to-high-level output 
'PHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54S151, SN74S151 

DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54S1 51 

SN74S151 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 


4.75 5 5.25 

V 

High-level output current, Iqh 

-1 

-1 


Low-level output current, Iql 

20 

20 


Operating free-air temperature, T a 

-55 125 

0 70 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP-t MAX 


V|(-| High-level input voltage 


2 

V 

Vil Low-level input voltage 


0.8 

V 

V|K Input clamp voltage 

V CC -MIN, l| = — 18mA 

-1.2 

V 

Vqh High-level output voltage 

V CC = MIN, V|h = 2V. 

V|l = 0.8 V, Iqh = — 1 m A 

SN54S151 

2.5 3.4 , 

V 

SN74S1 51 

2.7 3.4 

Vql Low-level output voltage 

Vcc = MIN, V|h = 2 V, 

V| L = 0.8 V, l O L=20mA 

0.5 

V 

l| Input current at maximum input voltage 

V CC = MAX, V| = 5.5 V 

1 


l|H High-level input current 

V CC -MAX, V| - 2.7 V 

50 


l|L Low-level input current 

V CC = MAX. V| = 0.5 V 

-2 


lOS Short-circuit output current S 

Vcc = max 

-40 -100 


ICC Supply current 

Vcc “ MAX, All inputs at 4.5 V, 

All outputs open 

45 70 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

t All typical values are at Vqq = 5 V, = 25'C. 

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, T/\ 25 °C 


parameter!! 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*PLH 

A, B, or C 

Y 



12 

18 

ns 

tPHL 

(4 levels) 



12 

18 

*PLH 

A, B, or C 

W 



10 

15 

ns 

tPHL 

(3 levels) 



9 


*PLH 

Any D 

Y 

C L = 15 pF, 

R[_ = 280 k0, 

See Note 4 


8 

■a 

ns 

*PHL 


8 

12 

*PLH 

Any D 

W 


4.5 

7 

ns 

tPHL 


4.5 

7 

*PLH 

Strobe G 




1 1 

16.5 

ns 

tPHL 




12 

18 

*PLH 

Strobe G 




9 

MEM 

ns 

*PHL 




8.5 

12 


ftpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54153, SN54LS 1 53, SN54S153 
SN74153, SN74LS153, SN74S153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

DECEMBER 1972 - REVISED MARCH 1988 


• Permits Multiplexing from N lines to 1 line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading 
(INI lines to n lines) 

• High-Fan-Out, Low-Impedance, Totem-Pole 
Outputs 

« Fully Compatible with most TTL Circuits 




TYPICAL AVERAGE 

TYPICAL 

TYPE 

PROPAGATION DELAY TIMES 

POWER 


FROM 

FROM 

FROM 

DISSIPATION 


DATA 

STROBE 

SELECT 


'153 

14 ns 

17 ns 

22 ns 

180 mW 

’LSI 53 

14 ns 

1 9 ns 

22 ns 

31 mW 

'SI 53 

6 ns 

9.5 ns 

12 ns 

225 mW 


description 

Each of these monolithic, data selectors/multiplexers 
contains inverters and drivers to supply fully com- 
plementary, on-chip, binary decoding data selection to 
the AND-OR gates. Separate strobe inputs are provided 
for each of the two four-line sections. 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Select inputs A and B are common to both sections. 
H = high level, L = low level, X = irrelevant 


SN54153, SN54LS1 53, SN54S153 . . . J OR W PACKAGE 
SN74153 . . . N PACKAGE 
SN74LS153. SN74S153 . . . D OR N PACKAGE 
(TOP VIEW) 


igC 

[7T 

—^16 

d vcc 

bC 

2 

15 

D 2G 

1C3C 

3 

14 

Da 

1C2C 

4 

13 

D 2C3 

ici C 

5 

12 

D 2C2 

icoC 

6 

1 1 

D 2C1 

iyC 

7 

10 

J 2 CO 

gndC 

8 

9 

D 2Y 


SN54LS153, SN54S153 . . . FK PACKAGE 
(TOP VIEW) 


O 



NC - No internal connection 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 7 V 

Input voltage: '153, 'S153 5.5 V 

'LSI 53 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54153, SN54LS153, SN54S153 
SN74153, SN74LS153, SN74S153 
DUAL 4-LINE TO 1-LINE DATA SELECTORSjMULTIPLEXERS 


logic symbol* 



(14) 


(2) 


(1) 

1 


(6) 


(5) 


(4) 


(3) 


(15) 


(10! 


(11) 


(12) 


(13) 



(7) 


(9) 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 61 7-1 2. 


logic diagrams (positive logic) 



Pin numbers shown are for D, J, N, and W packages. 
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SN54153, SIU54LS 153. SN54S153 
SN74153, SN74LS153, SN74S153 
DUAL 4-LINE TO t-LINE DATA SELECTORS/MULTIPLEXERS 


schematics of inputs and outputs 


EQUIVALENT OF INPUTS OF '153 




EQUIVALENT OF INPUTS OF 'S153 



2.8 kn NOM 


* 



EQUIVALENT OF ALL OTHER INPUTS 
OF 'LS153 
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TTL Devices 


SN54153, SN74153 

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 


9 

SN54153 

SN74153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

BEMWE M 

m 

High-level output current, Iqh 

-800 

-800 


Low-level output current, Iql 

16 

16 


Operating free-air temperature, 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54153 

SN74153 

UNIT 

MIN TYPl MAX 

MIN TYPt MAX 

V|(~| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|K Input clamp voltage 

V C c = MIN, l| = -12 mA 

-1,5 

-1,5 

mm 

Vqh High-level output voltage 

V C c=MIN, V 1h = 2V, 

V 1 1_ = 0.8 V, l OH = -800pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V t H = 2V, 

V||_ = 0.8 V, l 0 L “16 mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V CC -MAX, Vj = 5.5 V 

1 

1 

bum 

l|l-l High-level input current 

Vcc = MAX, V| = 2.4 V 

40 

40 


l||_ Low-level input current 

V c c " MAX, V| ' 0.4 V 

-1.6 

-1.6 


lOS Short-circuit output current?! 

V CC = MAX 

-20 -55 

-18 -57 


IcCL Supply current, output low 

Vcc - MAX, See Note 2 

36 52 

36 60 



tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5 V, T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: I C qj_ is measured with the outputs open and all inputs grounded. 


switching characteristics, Vqc = 5V,Ty\ = 25° C 


PARAMETERS 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Data 

Y 


12 

18 


*PHL 

Data 

Y 


15 

23 

mm 

*PLH 

Select 

Y 

Cl = 30 pF, R l = 400 L2, 

22 

34 


'PHL 

Select 

Y 

See Note 3 

22 

34 

KS 

«PLH 

Strobe G 

Y 


19 

30 

ON 

*PHL 

Strobe G 

Y 


15 

23 



ftp|_H = propagation delay time, low-to-high-level output 
tpH|_ = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS 153, SN74LS153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54LS153 

SN74LS153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V f j_| High-level input voltage 

2 

2 

V 

V | (_ Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

- 0.4 


lOL Low-level output current 

4 

8 


Operating free-air temperature 

-55 125 

0 70 

1 ° c 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS f 

SN54LS153 

SN74LS153 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — 1 8 m A 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V|(-| = 2V, V|l=MAX 

Iqh = ~ 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = MIN, V| H = 2V, 

V| L = MAX, 

lOL = ^ r-nA 

0.25 0.4 

0.25 0.4 

V 

|QL = 8 mA 


0.35 0.5 

'I 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

>IH 

V C c = MAX, V| = 2.7 V 

20 

20 

mA 

l|L 

K5. 2G 

V CC = MAX, V| = 0.4 V 

-0.2 

-0.2 

mA 

All other 

-0.4 

-0.4 

'OS§ 

V C c = max 

-20 -100 

-20 -100 

mA 

'CCL 

V CC = max, See Note 2 

6.2 10 

o 

CN 

CD 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V, = 25° C. 

§Not more than one output should be shorted at a time. 

NOTE 2: Iqql ' s measure d with the outputs open and all inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


parameterII 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Data 

Y 

C L = 15 pF, 

R L = 2 kT2, 

See Note 3 

10 15 

ns 

IPHL 

Data 

Y 

17 26 

ns 

tPLH 

Select 

Y 

19 29 

ns 

‘PHL 

Select 

Y 

25 38 

ns 

tPLH 

Strobe G 

Y 

<T 

CN 

CD 

ns 

‘PHL 

Strobe G 

Y 

21 32 

ns 


“tpiH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54S153 

SN74S153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, t q |- j 

-1 

-1 


Low-level output current, Iol 

20 

20 


Operating free-air temperature, Ta 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V|p| High-level input voltage 


2 

v 

V|l Low-level input voltage 


0.8 

mm 

V IK Input clamp voltage 

V CC =MIN, l| = —18 mA 

-1.2 

mm 

Voh High-level output voltage 

V CC = M|N . V )H = 2V, 

V||_ = 0.8 V, Iqh - —1 mA 


2.5 3.4 

V 

Series 74S 

2.7 3.4 

Vql Low-level output voltage 

V CC = MIN. V|p) = 2 V, 

V||_ = 0.8 V, l OL = 20mA 

0.5 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

IQ 

1 1 H High-level input current 

V C c = MAX, V, = 2.7 V 

50 

s 

1 1 (_ Low-level input current 

V CC -= MAX, V, = 0.5 V 

-2 


'OS Short-circuit output current^ 

Vcc = max 

-40 -100 


'CCL Supply current, low-level output 

Vcc = MAX, See Note 2 

45 70 

■S3 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5 V,T^ = 25°C. 

Not more than one output should be shorted at a time and duration of short circuit should not exceed one second. 
NOTE 2: l CC |_ is measured with the outputs open and all inputs grounded. 


switching characteristics, Vqc = 5 V, T/\ = 25°C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Data 

Y 


6 

9 

ns 

*PHL 

Data 

Y 


6 

9 

ns 

*PLH 

Select 

Y 

C|_ = 15 pF, Rl = 280 ii. 

11.5 

18 

ns 

*PHL 

Select 

Y 

See Note 3 

12 

18 

ns 

fPLH 

Strobe G 

Y 


10 

15 

ns 

*PHL 

Strobe G 

Y 


9 

13.5 

ns 


ftpm = propagation delay time, low-to-high-level output 
tppiL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54154, SN74154 
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 


IS • '154 is Ideal for High-Performance Memory 
H Decoding 

D • Decodes 4 Binary-Coded Inputs into One of 
I 16 Mutually Exclusive Outputs 

' • Performs the Demultiplexing Function by 

Distributing Data From One Input Line to Any 
One of 16 Outputs 

• Input Clamping Diodes Simplify System 
Design 

• High Fan-Out, Low-Impedance, Totem-Pole 
Outputs 

• Fully Compatible with Most TTL and MSI 
Circuits 


TYPICAL AVERAGE 
PROPAGATION DELAY 
3 LEVELS OF LOGIC STROBE 


TYPICAL 

POWER DISSIPATION 


23 ns 19 ns 170 mW 


description 

Each of these monolithic, 4-line-to-1 6-line decoders 
utilizes TTL circuitry to decode four binary-coded inputs 
into one of sixteen mutually exclusive outputs when 
both the strobe inputs, G1 and G2, are low. The 
demultiplexing function is performed by using the 4 in- 
put lines to address the output line, passing data from 
one of the strobe inputs with the other strobe input low. 
When either strobe input is high, all outputs are high. 
These demultiplexers are ideally suited for implementing 
high-performance memory decoders. For ultra-high 
speed systems, S N54S 1 38 /SN74S 1 38 and 
SN54S139/SN74S139 are recommended. 


These circuits are fully compatible for use with most 
other TTL circuits. All inputs are buffered and input 
clamping diodes are provided to minimize transmission- 
line effects and thereby simplify system design. 


The SN541 54 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74154 is characterized for operation from 0°C to 
70°C. 


DECEMBER 1972 - REVISED MARCH 88 


SN54154 . . . J OR W PACKAGE 
SN74154 . . . N PACKAGE 
(TOP VIEW) 



logic symbols (alternatives)^ 




T These symbols are in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SNR41R4 SN741R4 

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 


FUNCTION TABLE 
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SN54154, SN74154 
4 LINE TO 16-LINE DECODERS/DEMULTIPEXERS 



TTL Devices 






<5 NR A IRA SN741R4 

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN541 54 Circuits — 55°C to 125°C 

SN74154 Circuits 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54154 

SN74154 

MIN TYP MAX 

MIN TYPt MAX 


MIN NOM MAX MIN NOM MAX 


4.75 5 5.25 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Operating free-air temperature, T/\ 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


PARAMETER 


V | (_| High-level input voltage 


V| L Low-level input voltage 


V|« Input clamp voltage 


Vqh High-level output voltage 


Vql Low-level output voltage 


Input current at maximum input voltage 


l|)-| High-level input current 


rrent 


ICC Supply current 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
-1-All typical values are at Vq^ = 5 V, = 25"C. 

§Not more than one output should be shorted at a time. 

NOTE 2: l££ is measured with all inputs grounded and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

*PLH 

Propagation delay time, low-to-high-level output, 
from A, B, C, or D inputs through 3 levels of logic 



24 

36 

*PHL 

Propagation delay time, high-to-low-level output, 
from A, B, C, or D inputs through 3 levels of logic 

C L = 1 5 pF, 

R(_ = 400 it. 

22 

33 

<PLH 

Propagation delay time, low-to-high-level output, 
from either strobe input 

See Note 3 


20 

30 

‘PHL 

Propagation delay time, high-to-low-level output, 

from either strobe input 



18 

27 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54155, SN54156, SN54LS155A, SN54LS156, 
SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

MARCH 1974 - REVISED MARCH 1988 


• Applications: 

Dual 2-to 4-Line Decoder 
Dual 1-to 4-Line Demultiplexer 
3-to 8-Line Decoder 
1-to 8-Line Demultiplexer 

• Individual Strobes Simplify Cascading for 
Decoding or Demultiplexing Larger Words 

• Input Clamping Diodes Simplify System 
Design 

• Choice of Outputs: 

Totem Pole ('155, 'LSI 55 A) 
Open-Collector ('156, 'LS156) 


SN 54155, SN541 56, SN54LS155A, 
SN54LS1 56 . . . J OR W PACKAGE 
SN74155, SN74156 . . . N PACKAGE 
SN74LS1 55A, SN74LS156 . . . D OR N PACKAGE 
(TOP VIEW) 


ic C 

TT 

-J 16 

2 vcc 

1G c 

2 

15 

2 2C 

B C 

3 

14 

2 2G 

1Y3 C 

4 

13 

: A 

1Y2 C 

5 

12 

2 2Y3 

1Y1 C 

6 

11 

2 2Y2 

1Y0 C 

7 

10 

2 2Y1 

GND C 

8 

9 

2 2Y0 


TYPICAL AVERAGE TYPICAL 

TYPES PROPAGATION DELAY POWER 

3 GATE LEVELS DISSIPATION 

'155, '156 21 ns 125 mW 

'LSI 55A 18 ns 31 mW 

'LSI 56 32 ns 31 mW 

description 

These monolithic transistor-transistor-logic (TTL) cir- 
cuits feature dual 1 -line-to-4-line demultiplexers with 
individual strobes and common binary-address inputs 
in a single 16-pin package. When both sections are 
enabled by the strobes, the common binary-address 
inputs sequentially select and route associated input 
data to the appropriate output of each section. The 
individual strobes permit activating or inhibiting each 
of the 4-bit sections as desired. Data applied to input 
1C is inverted at its outputs and data applied at 2C is 
not inverted through its outputs. The inverter fol- 
lowing the 1C data input permits use as a 3-to-8-line 
decoder or 1 -to-8-line demultiplexer without external 
gating. Input clamping diodes are provided on all of 
these circuits to minimize transmission-line effects 
and simplify system design. 


SN54LS155A, SN54LS156 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


logic symbols (2-line to 4-line decoder) t 
'155, 'LS155A 


'156, 'LSI 56 



t These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. For alternative symbols for other applications, 
see the following page. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication dato. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54155, SN54156, SN54LS155A, SN54LS156, 
SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 
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SN54155, SN54156, SN54LS155A, SN54LS156, 
SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


schematics of inputs and outputs (continued) 

'LS155A, 'LS156 'LS155A 'LS156 



logic diagram (positive logic) 



FUNCTION TABLES 
2-LINE-TO-4-LINE DECODER 
OR 1-LINE-T0-4 LINE DEMULTIPLEXER 


SELECT 
_B A_ 

X X 
L L 
L H 
H L 
H H 
X X 


INPUTS 
STROBE 
1 G 
H 


1 YO 

H 

L 

H 

H 

H 

H 


OUTPUTS 
1Y1 1Y2 

H H 

H H 

L H 

H L 

H H 

H H 


1Y3 

H 

H 

H 

H 

L 

H 


INPUTS 

SELECT STROBE 
BA 2G 

XX H 

L L L 

L H L 

H L L 

H H L 

XX X 


2Y0 

H 

L 

H 

H 

H 

H 


OUTPUTS 

2Y1 2Y2 2Y3 

H H H 

H H H 

L H H 

H L H 

H H L 

H H H 



FUNCTION TABLE 
3-LINE-TO-8-LINE DECODER 
OR 1-LINE-TO-8 LINE DEMULTIPLEXER 


INPUTS 

OUTPUTS 

SELECT 

STROBE 

OR DATA 

101 

m 

(2) 

(31 

(4) 

15) 

(6) 

(7) 

C f 

B 

A 

G* 

2Y0 

2Y1 

2Y2 

2Y3 

1 YO 

1Y1 

1Y2 

1Y3 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


*C = inputs 1C and 2C connected together 
I g = inputs 1G and 2G connected together 
H = high level, L = low level, X = irrelevant 
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SN54155, SN54156, SN54LS155A, SIM54LS156, 
SN74155, SN74156, SN74LS155A, SN74LS156 
DUAL MINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) ^ V 

Input voltage: '155, '156 5.5 V 

'LS155A, 'LS156 7 V 

Off-state output voltage: '156 5.5 V 

'LS 156 7 V 

Operating free-air temperature range: SN54', SN54LS' Circuits — 55Cto125C 

SN74', SN74LS' Circuits 0°C to 70°C 

Storage temperature range —65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


SN54155 

SN74155 

UNIT 


V|h High-level inputvoltage 


2 

V 

V||_ Low-level input voltage 


0.8 


V|K Input clamp voltage 

Vcc = MIN, 1 1 = —8 mA 

-1.5 

MM 

Voh High-level output voltage 

V C c = MIN, V| H = 2V, 

V|l = 0.8V, loH = — 800 pA 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V| H = 2V, 
V|l= 0.8V, l 0L = 16mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX, V | = 5.5 V 

1 


l|H High-level input current 

Vcc = MAX, V | - 2.4 V 

40 


l|L Low-level input current 

V C c = MAX, V| = 0.4V 

-1.6 

wmm 

Iqs Short-circuit output current^ 

Vqc = MAX 

SN54155 

-20 -55 

mA 

SN74155 

-18 -57 

ICC Supply current 

Vqq = MAX, 

See Note 2 

SN54155 

25 35 

mA 

SN74155 

25 40 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^ AH typical values are at V cc = 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: I^q is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1 G, and 2G inputs grounded. 

switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF LOGIC 

TEST CONDITIONS 

SN54155 

SN74155 

UNIT 

MIN TYP MAX 

tPLH 

■ 

Y 

2 

C L = 15 pF, 

r l = 400 n. 

See Note 3 

13 20 

ns 

l PHL 


Y 

2 

18 27 

ns 

1PLH 

A or B 

V 

3 

21 32 

ns 

*PHL 

A or B 

Y 

3 

21 32 

ns 

*PLH 

1C 

Y 

3 

16 24 

ns 

tPHL 

1C 

Y 

3 

20 30 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 



SN54155 

SN74155 

UNIT 

MIN NOM MAX 


Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Ioh 

-800 

-800 


Low-level output current, Iol 

16 

16 


Operating free-air temperature, T/\ 

-55 125 

o 

-•J 

o 

MM 


2-478 


Texas ^ 
Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



















































































SN54156, SM74156 
DUAL 2-LIA1E TO 4-LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54156 

SN74156 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 


V 

High-level output voltage, Vqh 

5.5 

5.5 

mm 

Low-level output current, Iql 

16 

16 

1391 

Operating free-air temperature, Ta 

-55 125 

o 

r- 

o 

L.° C .J 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54156 

SN74156 

UNIT 

MIN TYPt MAX 

V||_| High-level input voltage 


2 

mm 

V|L Low-level input voltage 


0.8 

mm 

V|k Input clamp voltage 

Vcc = MIN, 1 1 = —8 mA 

-1.5 

mm 

lOH High-level output current 

Vcc = MIN, V|(-( = 2 V, 

V|l = 0.8V, V 0 H = 5.5 V 

250 

mA 

Vq l Low- 1 evel ou tpu t vol tage 

V C C = MIN, V| H = 2 V, 

V|i_ = 0.8V, l OL = 16mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V | = 5.5 V 

1 

mA 

l|(_l High-level input current 

Vcc "MAX, V| = 2.4 V 

40 

mA 

l|L Low-level input current 

Vcc = MAX, V | = 0.4 V 

-1.6 

mA 

ICC Supply current 

V C c = MAX, 

See Note 2 

SN54156 

25 35 

mA 

SN74156 

25 40 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vqq = 5 V, T A = 25°C. 

NOTE 2: Iqq is measured with outputs open, A, B, and 1C inputsat4.5 V, and 2C, 1G, and 2G inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 5 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF LOGIC 

TEST CONDITIONS 

SN54156 

SN74156 

UNIT 

MIN TYP MAX 

1PLH 

A, B, 2C, 

1 G, or 2G 

Y 

2 

C L = 15 pF, 

Ft|_ = 400 £1, 

See Note 3 

15 23 

ns 

tPHL 

A, B, 2C, 

1 G, or 2G 

Y 

2 

20 30 

ns 

tPLH 

A or B 

y 

3 

23 34 

ns 

tPHL 

A or B 

Y 

3 

23 34 

ns 

tPLH 

1C 

Y 

3 

r- 

CM 

CO 

ns 

tPHL 

1C 

Y 

3 

22 33 

ns 


^ f PLH = propagation delay time, low-to high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS155A, SN74LS155A 

DUAL MINE TO 4-LINE DECODERSfDEMULTIPLEXERS 


recommended operating conditions 



SN54LS155A 

SN74LS155A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

wm 

High-level output current, Iqh 

-400 

-400 


Low-level output current, Iol 

4 

8 


Operating free-air temperature, T^ 

-55 125 

0 70 

Ha 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS155A 

SN74LS155A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | p| High-level input voltage 


2 

2 

mm 

V|L Low-level input voltage 


0.7 

0.8 

mm 

V|K Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 

mm 

VoH High-level output voltage 

V C C = MIN, V|h=2V, 

V IL = V||_ max. 'OH = ~ 4 00 pA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V|H = 2 V, 

V IL = v ILmax 

lOL = 4 nr>A 

0.25 0.4 

0.25 0.4 

V 

Iql = 8mA 


0.35 0.5 

Input current at 

li 

maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

Ijpi High-level input current 

V C C = MAX, V| = 2.7 V 

20 

20 

3| 

l|L Low-level input current 

V C C = MAX, V| = 0.4 V 

-0.4 

-0.4 

nm 

*OS Short-circuit output currents 

v cc = max 

-20 -100 

-20 - 100 


ICC Supply current 

Vcc = MAX, See Note 2 

6.1 10 

6.1 10 

ES9 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
-t All typical values are at VqC ~ 5 V, = 25°C. 

^Not more than one output should be shorted at a time. 

NOTE 2: I^C is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETERlI 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF LOGIC 

TEST CONDITIONS 

SN54LS155A 

SN74LS155A 

UNIT 

MIN TYP MAX 

tPLH 


Y 

2 

Cl= 15 pF, 

R|_ = 2 kSL, 

See Note 3 

10 15 

ns 

tPHL 


Y 

2 

19 30 

ns 

tPLH 

A or B 

Y 

3 

17 26 

mm\ 

fPHL 

A or B 

Y 

3 

19 30 

m 

tPLH 

1C 

Y 

3 

18 27 

HS' 

*PHL 

1C 

Y 

3 

18 27 

Hi 1 


= propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SFU54LS156, SN74LS156 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN541.S156 

SN74LS156 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 



■■ 

High-level output voltage, Voh 


5.5 

■ 

Low-level output current, Iol 

4 

8 

b mm 

Operating free-air temperature, T A 

-55 125 

0 70 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS156 

SN74LS156 

UNIT 

MIN TYPt MAX 

MIN TYPT MAX 

V|h High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|K Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 

mm 

lOH High-level output current 

Vcc = MIN, V|h = 2V, 

V|L = V|L max # Vqh = ^.5V 

100 

100 

mA 

Vql Low-level output voltage 

Vcc = min. V| H = 2V, 

V|l = V|L max 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 
l| 

maximum input voltage 

Vcc = MAX, V,=7V 

0.1 

0.1 

mA 

1 j h High-level input current 

V C c = MAX, V| = 2.7 V 

20 

20 

dA 

1 1 1 _ Low-level input current 

Vcc = MAX, v l = 0 4 v 

-0.4 

-0.4 

mA 

ICC Supply current 

Vcc = MAX, See Note 2 

6.1 10 

6.1 10 

mA 


f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t Al I typical values are at V^c “ 5 V, T A = 25°C. 

NOTE 2: Iqc is measured with outputs open, A, B, and 1 C inputs at 4.5 V , and 2C, 1 G, and 2G inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 5 

FROM 

(INPUT) 

TO 

(OUTPUT) 

LEVELS 

OF LOGIC 

TEST CONDITIONS 

SN54LS156 

SN74LS156 

UNIT 

MIN TYP MAX 

*PLH 

A, B, 2C 

1G, or 2G 

Y 

2 

C L = 1 5 pF, 

R L = 2 k!2. 

See Note 3 

25 40 

ns 

*PHL 

A. B, 2C, 

1G, or 2G 

Y 

2 

34 51 

ns 

»PLH 

A or B 

Y 

3 

31 46 

ns 

tPHL 

A or B 

Y 

3 

34 51 

ns 

tPLH 

1C 

Y 

3 

32 48 

ns 

tPHL 

1C 

Y 

3 

32 48 

ns 


=tpi_H = propagation delay time, low-to-high-level output 
tPHl = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN 541 57, SN54LS 157, SN54LS158, SN54S157, SN54S158, 
SN74157, SN74LS157, SN74LS158, SN74S157, SN74S158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

MARCH 1974 - REVISED MARCH 1988 


Buffered Inputs and Outputs 
Three Speed/Power Ranges Available 


TYPES 

TYPICAL 

AVERAGE 

PROPAGATION 

TIME 

TYPICAL 

POWER 

DISSIPATION 

■157 

9 ns 

150 mW 

’LSI 57 

9 ns 

49 mW 

'SI 57 

5 ns 

250 mW 

'LSI 58 

7 ns 

24 mW 

'SI 58 

4 ns 

195 mW 


applications 

® Expand Any Data Input Point 


SN54157. SN54LS1 57, SN54S157, 
SN54LS158, SN54S158 . . . J OR W PACKAGE 
SN74157 . . , M PACKAGE 
SN74LS157, SN74S157, 
SN74LS158, SN74S158 . . , D OR N PACKAGE 
(TOP VIEW) 


a/bC 

1 

LJ 16 

H Vcc 

iaC 

2 

15 

JG 

ibC 

3 

14 

U 4A 

iyC 

4 

13 

J 4B 

2AC 

5 

12 

34Y 

2B E 

6 

1 1 

I] 3A 

2YC 

7 

10 

3 3B 

gndC 

8 

9 

3 3Y 


• Multiplex Dual Data Buses 

• Generate Four Functions of Two Variables 
(One Variable Is Common) 

• Source Programmable Counters 
description 

These monolithic data selectors/multiplexers contain 
inverters and drivers to supply full on-chip data 
selection to the four output gates. A separate strobe 
input is provided. A 4-bit word is selected from one 
of two sources and is routed to the four outputs. The 
'157, 'LSI 57, and 'SI 57 present true data whereas 
the 'LSI 58 and 'SI 58 present inverted data to 
minimize propagation delay time. 


SN54LS157, SN54S157, SN54LS158, 
SN54S1 58 . . . FK PACKAGE 
(TOP VIEW) 


>10 



>- q cj >- m 
CM 2 2 C*> m 
U 



FUNCTION TABLE 


INPUTS 

OUTPUT Y 

STROBE 

g 

SELECT 

A/B 

A 

B 

'157, 

'LSI 57, 'SI 57 

■LSI 58 

'SI 58 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X • 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H - high level, L = low level, X = irrelevant 


NC - No internal connection 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (See Note 1) 7 V 

Input voltage: '157, 'SI 58 5.5 V 

'LSI 57, 'LSI 58 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54157, SN54LS157, SN54LS158, SN54S157, SN54S158, 
SN74157, SN74LS157, SN74LS158, SN74S157, SN74S158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


logic symbols * 


logic diagram (positive logic) 


'157, 'LSI 57, 'S157 



'158, 'LSI 58, 'S158 



t These symbols are in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

schematics of inputs and outputs 
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SN74LS157, SN74LS158, SN74S157, SN74S158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
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SN54157, SN74157 

QUADRUPLE MINE TO MINE DATA SELECTORSfMULTIPLEXERS 


recommended operating conditions 



SN54157 

SN74157 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current. Iqh 

-800 

-800 

ES 

Low-level output current, lot. 

16 

16 


Operating free-air temperature, T/\ 

-55 125 

o 

"■J 

o 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54157 

SN74157 

UNIT 

MIN TYPl MAX 

MIN TYPt MAX 

V | h High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

mm 

V|« Input clamp voltage 

Vcc = MIN, l| = —12 mA 

1.5 

-1.5 

WM: 

Vqh High-level output voltage 

V C c = MIN. V| pi = 2 V, 

V|l = 0.8 V, 1 q H = — 800 pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V cc = MIN, V,H = 2 V. 

V| L = 0.8 V, Iol = 16 mA 

0.2 0.4 

0.2 0.4 

V 

lj Input current at maximum input voltage 

Vcc = MAX - V, = 5.5 V 

1 

1 

12^ 

1|H H igh-level input current 

V C c = MAX, V, = 2.4 V 

40 

40 


IjL Low-level input current 

Vcc = MAX, V, = 0.4 V 

-1.6 

-1.6 

■BEH 

Iqs Short-circuit output current S 

Vcc = MAX 

-20 -55 

-18 -55 


ICC Supply current 

Vcc = MAX, See Note 2 

30 48 

30 48 



^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
•tAII typical values are at V^q =5V,T^ = 25°C. 

§ Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second. 
NOTE 2: Iqq is measured with 4.5 V applied to all inputs and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


parameter!! 

FROM (INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

I2j2m 

tPLH 

Data 


9 

14 


IPHL 

Cl - 1 5 pF, 

R L = 400 il, 

See Note 3 

9 

14 

*PLH 

Strobe G 

13 

20 

ns 

<PHL 

14 

21 

IPLH 

Select A/B 

15 

23 

■ 

*PHL 


18 

27 


^*PLH = propagation delay time, low-to-high-level output 
tRHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS157, SN54LS158, SN74LS157, SN74LS158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 


Vcc Supply voltage 


IqL Low-level output current 


T Operating free-air temperature 


MIN NOM MAX MIN NOM MAX 


4.75 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS^ 


PARAMETER 

V| H 

High-level input voltage 

V|L 

Low-level input voltage 

V|K 

Input clamp voltage 

V 0H 

High-level output voltage 

v OL 

Low-level output voltage 

Input current 
l| at maximum 

input voltage 

A/B or G 

A or B 

l|H 

High-level 

A/B or G 

input current 

A or B 

* 1 1 _ 

Low-level 

A/B or G 

input current 

A or B 

'os 

Short-circuit output current^ 

'cc 

Supply current 



SN54LS’ 

SN74LS’ 

MIN TYPt MAX 

MIN TYPt MAX 


V CC = MIN, 
V | (_ = MAX, 


V CC = MIN, 
V| L = MAX 


V|H = 2V, 

IqH = —400 pA 


V|h = 2V, | Iql = 4 mA 



V CC = MAX. V | = 2.7 V 


V C c = MAX, V | = 0.4 V 


V CC -MAX 


Vcc = MAX, See Note 2 


V C c = MAX. 

All A inputs at 4.5 V, 
All other inputs at 0 V 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
t All typical values are at Vqq = 5V,T^ = 25^C, 

^Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second. 
NOTE 2: I^q is measured with 4.5 V applied to all inputs and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 



^PLH = propagation delay time, low-to-high-level output 
tpH|_ = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage diagrams are shown in Section 1. 
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SN54S157, SN54S158, SN74S157, SN74S158 

QUADRUPLE 2-LINE TO 1 -LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54S157 

SN54S158 

SN74S157 

SN74S158 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-1 

-1 


Low-level output current, Iql 

20 

20 


Operating free-air temperature, T/\ 

-55 125 

o 

-■J 

o 

c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN54S1 57 

SN74S157 

SN54S158 

SN74S158 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V||-| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V | « Input clamp voltage 

Vcc = MIN, 1 1 = —18mA 

-1.2 

-1.2 

V 

Vqh High-level output voltage 

Vcc = MIN, V|H = 2V, 

V|l = 0.8 V, IgH = —1 mA 

Series 54S 

2.5 3.4 

2.5 3.4 

V 

Series 74S 

2.7 3.4 

2.7 3.4 

Vol Low-level output voltage 

Vcc =" MIN, V|h = 2V. 

V| l = 0.8 V, Iql = 20 mA 

0.5 

0.5 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

1 


1 1 H High-level input current 

A/B or G 

Vcc = MAX, V| = 2.7 V 

100 

100 

P A 

A or B 

50 

50 



Vcc = MAX, v l = 0.5 v 

-4 

-4 


A or B 

-2 

-2 

lOS Short-circuit ouput current § 

Vcc = MAX 

-40 -100 

-40 -100 

■smi 

ICC Supply current 

Vcc = MAX, All inputs at 4.5 V, 

See Note 2 

50 78 

39 61 

mA 

Vqc = MAX, A inputs at 4.5 V, 

B,G,S, inputs at 0 V, See Note 2 


81 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
1-All typical values are at V^c = 5 V, T/\ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
Note 2: is measured with all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^! 

FROM 

(INPUT) 

TEST CONDITIONS 

SN54S157 

SN74S157 

SN54S158 

SN74S158 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

'PLH 

Data 

Cl = 1 5 pF, 

R L = 280 il. 

See Note 3 

5 7.5 

4 6 

ns 

fPHL 

4.5 6.5 

4 6 

tPLH 

Strobe G 

8.5 12.5 

6.5 11.5 

ns 

'PHL 

7.5 12 

7 12 

'PLH 

Select A/B 

9.5 15 

8 12 

ns 

'PHL 

9.5 15 

8 12 


^*PLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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• Open-Collector Outputs for Interfacing with 
MOS or Memory Decoders/Drivers 

• Decodes 4 Binary-Coded Inputs into One of 16 


SN54159, SM74159 
4-LIPJE TO 16 LINE DECODERS/DEMULTIPLEXERS 
WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1972 - REVISED MARCH 1988 


SN54159 . . . J OR W PACKAGE 
SN74159 . . . N PACKAGE 
(TOP VIEW) 


Mutually Exclusive Outputs 

oC 

TT 

) 24 

• Performs the Demultiplexing Function by 

i C 

2 

23 

Distributing Data from One Input Line to 

2 C 

3 

22 

Any One of 16 Outputs 

3 C 

4 

21 


4 c 

5 

20 

• Typical Average Propagation Delay Times: 

5 C 

6 

19 

24 ns through 3 levels of Logic 

6 C 

7 

18 

19 ns from Strobe Input 

7 C 

8 

17 

• Output Off-State Current is Less Than 50 pA 

8C 

9 

16 

9 c 

10 

15 

• Fully Compatible with Most TTL and MSI 

10 C. 

1 1 

14 

Circuits 

GND C 

12 

13 


description 


Each of these monolithic, 4-line-to-16 line decoders utilizes TTL circuitry to decode four binary-coded inputs into 
one of sixteen mutually exclusive open-collector outputs when both the strobe inputs, G1 and G2, are low. The 
demultiplexing function is performed by using the 4 input lines to address the output line, passing data from one 
of the strobe inputs with the other strobe input low. When either strobe input is high, all outputs are high. These 
demultiplexers are ideally suited for implementing MOS memory decoding or for interfacing with discrete 
memory address drivers. For ultra-high-speed applications, the SN54S138/SN74S138 or SN54S139/SN74S139 is 
recommended. 

These circuits are fully compatible for use with most other TTL circuits. Input clamping diodes are provided to 
minimize transmission-line effects and thereby simplify system design. Input buffers are used to lower the fan-in 
requirement to only one normalized Series 54/74 load. A fan-out to 10 normalized Series 54/74 loads in the low- 
level state is available from each of the sixteen outputs. Typical power dissipation is 170 mW. 


The SN54159 is characterized for operation over the full military temperature range of 
SN74159 is characterized for operation from 0 C to 70' C. 


55 C to 125 1 C; the 



logic symbols (alternatives)* 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54159, SN74159 

4-LINE TO 16-LINE DECODERSfDEMULTIPLEXERS 
WITH OPEN-COLLECTOR OUTPUTS 



FUNCTION TABLE 


INPUTS 

OUTPUTS | 


St™ 

D 

C 

8 

A 

0 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

i H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

hi 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = high level, L - low level, X = irrelevant 


logic diagram 

Same as SN54154, SN74154. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SIM54 159 Circuits — 55°Cto125C 

SN74159 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54159, SN74159 
4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 
WITH OPEN-COLLECTOR OUTPUTS 



recommended operating conditions 


Supply voltage, Vcc 


Low-level output current, Iql 


Operating free-air temperature, 


MIN NOM MAX MIN NOM MAX 


4.75 5 5.25 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



TEST CONDITIONS* 


MIN TYPt MAX 




-1.5 


50 1 /iA 


PARAMETER 


V|H High-level input voltage 


V|[_ Low-level input voltage 


V|k Input clamp voltage 


Iqh High-level output current 


Vql Low-level output voltage 


Input current at maximum input voltage 


IH High-level input current 


lj|_ Low-level input current 


Ice Supply current 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
^All typical values are at Vqq = 5 V, = 25°C. 

switching characteristics, Vcc = 5 V, Ta = 25°C 


V c c = MIN, 

1 1 = — 1 2 mA 

Vqc = min. 

V,h = 2V. 

V | L = 0.8 V, 

V 0h = 5.5 V 

V c c = min, 

V| H = 2V, 

V| L = 0.8 V, 

Iql = 1 6 mA 

V CC = MAX, 

V| = 5.5 V 

Vcc = max, 

V| = 2.4 V 

Vcc = max. 

V| = 0.4 V 

v C c = max. 

All inputs grounded 



PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

KSZH2I 

‘PLH 

Propagation delay time, low-to-high-level output, 
from A, B, C, or D inputs through 3 levels of logic 


23 

36 

ns 

*PHL 

Propagation delay time, high-to-low-level output, 
from A, B, C, or D inputs through 3 levels of logic 


24 

36 

ns 

tPLH 

Propagation delay time, low-to-high-level output, 

from either strobe input 


15 

25 

ns 

‘PHL 

Propagation delay time, high-to-low-level output, 
from either strobe input 


22 

36 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 



TYPICAL OF ALL OUTPUTS 
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SIU54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 



SN54S 1 62, SN54S163, SN74160 THRU SN74163, 
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163 
SYNCHRONOUS 4 BIT COUNTERS 

OCTOBER 1976 - REVISED MARCH 1988 


'160/161 /LS160A/LS161 A . . . SYNCHRONOUS COUNTERS WITH DIRECT CLEAR 
'162/163/LS162A/LS163A/S162/S163 . . . FULLY SYNCHRONOUS COUNTERS 


• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 


SERIES 54', 54LS' 54S' . . . J OR W PACKAGE 
SERIES 74' ... N PACKAGE 
SERIES 74LS ', 74S' . . . D OR N PACKAGE 


• Synchronous Counting 

• Synchronously Programmable 

• Load Control Line 

• Diode-Clamped Inputs 

TYPICAL 

TYPICAL PROPAGATION MAXIMUM TYPICAL 
TYPE TIME, CLOCK TO CLOCK POWER 


(TOP VIEW) 


CLR 

CLK 

A 

B 

C 

D 

ENP 

GND 



'160 thru '163 
'LS162A thru 'LS163A 
'S162 and 'S163 


Q OUTPUT 

14 ns 
14 ns 
9 ns 


FREQUENCY DISSIPATION 

32 MHz 305 mW 

32 MHz 93 mW 

70 MHz 475 mW 


NC— No internal connection 

SERIES 54LS', 54S' . . . FK PACKAGE 


description 

These synchronous, presettable counters feature an in- 
ternal carry look-ahead for application in high-speed 
counting designs. The '160,T62,'LS160A,'LS162A, 
and 'S162 are decade counters and the 
'1 61 ,T 63,'LSI 61 A/LS163A, and 'S163 are 4-bit 
binary counters. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that the 
outputs change coincident with each other when so in- 
structed by the count-enable inputs and internal gating. 
This mode of operation eliminates the output counting 
spikes that are normally associated with asynchronous 
(ripple clock) counters, however counting spikes may 
occur on the (RCO) ripple carry output. A buffered clock 
input triggers the four flip-flops on the rising edge of the 
clock input waveform. 




NC — No internal connection 


These counters are fully programmable; that is, the outputs may be preset to either level. As presetting is synchronous, set- 
ting up a low level at the load input disables the counter and causes the outputs to agree with the setup data after the next 
clock pulse regardless of the levels of the enable inputs. Low-to-high transitions at the load input of the '160 thru T 63 should 
be avoided when the clock is low if the enable inputs are high at or before the transition. This restriction is not applicable to 
the 'LSI 60 A thru 'LSI 63 A or 'SI 62 or 'SI 63. The clear function for the '160, '161 , 'LSI 60 A, and 'LSI 61 A is asynchronous 
and a low level at the clear input sets all four of the flip-flop outputs low regardless of the levels of clock, load, or enable in- 
puts. The clear function for the '162, '163, 'LSI 62 A, 'LSI 63 A, 'SI 62, and 'SI 63 is synchronous and a low level at the clear in- 
put sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. This syn- 
chronous clear allows the count length to be modified easily as decoding the maximum count desired can be accomplished 
with one external NAND gate. The gate output is connected to the clear input to synchronously clear the counter to 0000 
( LLLL). Low-to-high transitions at the clear input of the '162 and '163 should be avoided when the clock is low if the enable 
and load inputs are high at or before the transition. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


TTL Devices 


SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 

SN54S162, SN54S163, SN74160 THRU SN74163, 

SN74LS160A THRU SN74LS163A, SN74S162, SN74S163 

SYNCHRONOUS 4-BIT COUNTERS 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional gating. 
Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count-enable inputs 
(P and T) must be high to count, and input T is fed forward to enable the ripple carry output. The ripple carry output thus 
enabled will produce a high-level output pulse with a duration approximately equal to the high-level portion of the Qa output. 
This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. High-to-low-level transitions at 
the enable P or T inputs of the '160 thru '163 should occur only when the clock input is high. Transitions at the enable P or T 
inputs of the 'LS160A thru 'LS163A or 'S162 and 'S163 are allowed regardless of the level of the clock input. 

'LSI 60 A thru 'LSI 63 A, 'SI 62 and 'SI 63 feature a fully independent clock circuit. Changes at control inputs (enable P or T, or 
load) that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether enabled, 
disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 

logic symbols* 

'160 '161 



1 These symbols are in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D. J, N, and W packages. 
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SN54LS160A THRU SN54LS163A, SN54S162, SN54S163, 
SN74LS 1 BOA THRU SN74LS163A, SN74S162, SN74S163 
SYNCHRONOUS 4 BIT COUNTERS 

logic symbols (continued) t 


'LS160A 


'LS161A 






'LS162A, 'S162 'LS163A, 'S163 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 
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TTL Devices 



TTL Devices 


SN54160, SN54162, SN74160, SN74162 
SYNCHRONOUS 4-BIT COUNTERS 


logic diagram (positive logic) 


SN54160, SN74160 SYNCHRONOUS DECADE COUNTERS 

SN54162, SN74162 synchronous decade counters are similar; 
however the clear is synchronous as shown for the SN54163, 
SN74163 binary counters at right. 


2 



°A 


o B 


Qc 


q d 


RCO 


Pin numbers shown are for D, J, N, and W packages 
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SN54161, SN54163, SN74161, SN74163 
SYNCHRONOUS 4-BIT COUNTERS 


logic diagram (positive logic) 


SN54163, SN74163 SYNCHRONOUS BINARY COUNTERS 


SN54161, SN74161 synchronous binary counters are similar; 
however, the clear is asynchronous as shown for the SN54160, 
SN74160 decade counters at left. 



TTL Devices 




TTL Devices 


SN54LS160A, SN54LS162A, SN74LS160A, SN74LS162A 
SYNCHRONOUS 4 BIT COUNTERS 


logic diagram (positive logic) 


SN54LS160A, SN74LS160A SYNCHRONOUS 
DECADE COUNTERS 

SN54LS162A, SN74LS162A synchronous decade 
counters are similar; however the clear is synchronous 
as shown for the SN54LS163A, SN74LS163A binary 
counters at right. 
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SN54LS1 6 1 A, SN54LS163A, SN74LS161A, SN74LS163A 
SYNCHRONOUS 4-BIT COUNTERS 


logic diagram (positive logic) 


SN54LS163A, SN74LS163A SYNCHRONOUS 
BINARY COUNTERS 

SN54LS161A, SN74LS161A synchronous binary 
counters are similar; however, the clear is 
asynchronous as shown for the SN54LS160A, 
SN74LS160A decade counters at left. 
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TTL Devices 


SN54S162, SN74S162 
SYNCHRONOUS 4-BIT COUNTERS 


logic diagram (positive logic) 


SN54S162, SN74S162 SYNCHRONOUS DECADE COUNTER 
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SN54S163, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


logic diagram (positive logic) 


SN54S163, SN74S163 SYNCHRONOUS DECADE COUNTER 


( 2 ) 


-0°- 


(9) 


(1) 


(3) 


4> 


5 >- 


(4) 


| 1>°~ 


(51 


( 6 ) 


(7) 




P>Ol> 


ENP. 

ENI Tio7T 


CH 






-£>ChO 






D Q 
>CK 

Q 


(14) 


Qa 


D Q 
► CK 

Q 


(13) 


q B 


D Q 
>CK 

Q 


( 12 ) 


Qc 


D Q 
>CK 


( 11 ) 


Qd 


(15) 



Pin numbers shown are for D, J, N, and W packages. 
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TTL Devices 


TTL Devices 


SN54160, SN54162, SN54LS160A, SN54LS162A, SN54S162, 
SN74160, SN74162, SN74LS160A, SN74LS162A, SN74S162 
SYNCHRONOUS 4-BIT COUNTERS 


'160, '162, 'LS160A, 'LS162A, 'S162 DECADE COUNTERS 
typical clear, preset, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Clear outputs to zero ('160 and 'LS160A are asynchronous; '162, \'.S162A,and 'S162 are synchronous) 

2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, and three 

4. Inhibit 
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SN54161, SN54163, SN54LS1 61 A, SN54LS163A. SN54S163, 
SN74161, SN74163, SN74LS161A, SN74LS163A, SN74S163 

SYNCHRONOUS 4-BIT COUNTERS 


'161, 'LS161A, '163, 'LS163A, 'S163 BINARY COUNTERS 
typical clear, preset, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Clear outputs to zero ('161 and ' LSI 61 A are asynchronous; '163, 'LS163A, and 'S163 are synchronous) 

2. Preset to binary twelve 

3. Count to thirteen, fourteen fifteen, zero, one, and two 

4. Inhibit 


CLR 



LOAD 


1_J 


DATA I 
INPUTS S 



CLK 

ENP 


ENT 

Qa 


OUTPUTS 


Ob 


Oc 


Qd 


RCO 





1 12 13 14 15 0 1 2 


| | |-» COUNT INHIBIT 

SYNC PRESET 
CLEAR 



ASYNC 

CLEAR 
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TTL Devices 


SN54160 THRU SN54163, SN74160 THRU SN74163 
SYNCHRONOUS 4-BIT COUNTERS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54' Circuits -55°Cto125°C 

SN74' Circuits 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For these circuits, this rating applies between the count 
enable inputs P and T. 


recommended operating conditions 



SN 54160, SN54161 

SN54162, SN54163 

SN74160, SN74161 

SN74162, SN74163 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

i 

B 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 

wm 

Low-level output current, Iol 

16 

16 

MUjaH 

Clock frequency, f c j oc k 

0 25 

0 25 

mm 

Width of clock pulse, tyyjciock) 

25 

25 


Width of clear pulse, t w ( c | ear ) 

20 

20 

mm 

Setup time, t su (see Figures 1 and 2) 

Data inputs A, B, C, D 

20 

20 

ns 

ENP 

20 

20 

LOAD 

25 

25 

CLR’t 

20 

20 

Hold time at any input, 

0 

0 

mm 

Operating free-air temperature, T & 

-55 125 

0 70 

°c 


t This applies only for ’162 and '163, which have synchronous clear inputs. 
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SN54160 THRU SN54163, SN74160 THRU SN74163 
SYNCHRONOUS 4-BIT COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, T = 25° C. 

§Not more than one output should be shorted at a time. 

NOTES: 3. IcCH ' s measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 

4. IqcL is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 





*max 




25 

32 



tPLH 

CLK 

RCO 



23 

35 


tPHL 



23 

35 


tPLH 

CLK 

Any 

C L = 1 5 pF, 


13 

20 


tPHL 

(LOAD input high) 

Q 

R l = 400 2, 


15 

23 


tPLH 

CLK 

Any 

See Figures 1 and 2 


17 

25 


tPHL 

(LOAD input low) 

Q 

and Note 5 


19 

29 


tPLH 

ENT 

RCO 



11 

16 

ns 

tPHL 



1 1 

16 

tPHL 

CLR 

Any Q 



26 

38 

■91 


PARAMETER 

TEST CONDITIONS* 

SN54160, SN54161 

SN54162, SN54163 

SN74160, SN74161 

SN74162, SN74163 

UNIT 

MIN TYP:f MAX 

MIN TYPJ MAX 

V | h High-level input voltage 


2 

2 

mm 

V||_ Low-level input voltage 


0.8 

0.8 

mm 

V|«^ Input clamp voltage 

Vcc = MIN, I| = — 12 mA 

-1.5 

-1.5 

rai 

Voh High-level output voltage 

V CC = MIN, V| H -2V, 

V|l = 0.8 V, Ioh = -800pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN. V| H =2V, 

V|l = 0.8V, loL = *6mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

1 


High-level 

<ih 

input current 

CLK or ENT 

Vcc = MAX, V, = 2.4 V 

80 

80 

mA 

Other inputs 

40 

40 

Low-level 
l|L • 

input current 

CLK or ENT 

Vcc = M AX . v l = 0.4 V 

-3.2 

-3.2 

mA 

Other inputs 

-1.6 

-1.6 

lOS Short-circuit output current! 

Vcc = max 

-20 -57 

-18 -57 

BiM 

ICCH Supply current, all outputs high 

Vcc = MAX, See Note 3 

59 85 

59 94 

a 

ICCL Supply current, all outputs low 

Vcc = MAX, See Note 4 

63 91 

63 101 



1f max — Maximum clock frequency 
tpiH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 

NOTE 5: Propagation delay for clearing is measured from the clear input for the ' 1 60 and '161 or from the clock input transition for the ' 1 62 and ' 1 63. 
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TTL Devices 


SN54LS160A THRU SN54LS163A, SN74LS160A THRU SN74LS163A 
SYNCHRONOUS 4 BIT COUNTERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



Data : R eq = 25 kfl NOM 
CLK, ENT, LOAD: R eq = 10 kft NOM 
ENP: R eq = 20 kn NOM 
CLR ('LS160A, 'LSI 61 A) : R eq = 20 kft NOM 
CLR ('LS162A, 'LS163A): R eq = 10 kfi NOM 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 7) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS' Circuits -55°CtO 125°C 

SN74LS' Circuits 0°C to 70 °C 

Storage temperature range -65°Cto 150°C 


NOTE 7: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS’ 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

lOH High-level output current 

-400 

-400 


lOL Low-level output current 

4 

8 


fclock Clock frequency 

0 25 

in 

CM 

o 


L/vIclock) Width of clock pulse 

25 

25 


t w ( c |ear) Width of clear pulse 

20 

20 

■an 

t su Setup time, (see Figures 1 and 2) 

Data inputs A, B, C, D 

20 

20 

ns 


20 

20 

LOAD 

20 

20 

LOAD inactive state 

20 

20 

CLR ^ 

20 

20 

CLR inactive state 

25 

25 

th Hold time at any input 

3 

3 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


t This applies only for 'LSI 62 and 'LSI 63, which have synchronous clear inputs. 
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SN54LS160A THRU SN54LS163A, SN74LS160A THRU SN74LS163A 

SYNCHRONOUS 4 BIT COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 1 



0.7 

0.8 

mm 

V|« Input clamp voltage 

V CC =MIN, l| = — 18 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V CC =MIN, V|h = 2V, 

V|l = Vjl max, IqH = — 400 mA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, 

V,h = 2V. 

V| l = V| l max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

IQL = 8 mA 


0.35 0.5 

Input current 
l| at maximum 

input voltage 


V CC = MAX. V| = 7 V 

0.1 

0.1 

mA 

LOAD, CLK, or ENT 

0.2 

0.2 

cTr ('LS160A, 'LS161 A) 

0.1 

0.1 

CLR CLS162A, 'LS163AI 

0.2 

0.2 

High-level 

1 1 H 

input current 


V C C = max, V! = 2.7 V 

20 

20 

MA 

LOAD, CLK, or ENT 

40 

40 

CLR ('LSI GOA, 'LS161 A) 

20 

20 

CLR CLS162A, 'LS163A1 

40 

40 

Low-level 

l|L 

input current 

Data or ENP 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

LOAD, CLK, or ENT 

-0.8 

-0.8 

CLR ('LSI GOA, 'LSI 61 A) 

-0.4 

-0.4 

CLR CLS162A, 'LS163AI 

-0.8 

-0.8 

los Short-circuit output current§ 

Vcc = MAX 

o 

o 

7 

0 

CM 

1 

-20 -100 

mA 

ICCH Supply current, all outputs high 

V CC = MAX, See Note 3 

18 31 

18 31 

mA 

ICCL Supply current, all outputs low 

Vcc = MAX, See Note 4 

CN 

CO 

O) 

19 32 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1-All typical values are at Vqq - 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 3. IcCH is measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 

4. Iqql is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 



switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER H 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*max 




25 

32 


MHz 

‘PLH 

CLK 

RCO 



20 

35 


<PHL 

C L = 1 5 pF, 

R[_ = 2 kS, 

See figures 

1 and 2 and 

Note 8 


18 

35 


*PLH 

CLK 

Any 


13 

24 


tPHL 

(LOAD input high) 

Q 


18 

27 


tRLH 

CLK 

Any 


13 

24 


*PHL 

(LOAD input low) 

Q 


18 

27 


«PLH 

ENT 

RCO 


9 

14 


tRH L 



9 

14 


l PHL 

CLR 

Any Q 



20 

28 

ns 


Ufmax = Maximum clock frequency 
tPLH = propagation delay time, low-to-high-level output. 
tpHL = propagation delay time, high-to-low-level output. 

NOTE 8: Propagation delay for clearing is measured from the clear input for the 'LS160A and 'LS161A or from the clock transition for the 'LS162A and 
'LS163A. 
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TTL Devices 


SN54S162, SN54S163, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 

Vcc— « 

— r 

20 k« NOM L 

< R 

(OPEN FOR CLOCK < 

S R eq 

AND DATA INPUTS) j 

A 

INPUT — 

1 

T 

ENP or ENT inputs: 

R eq = 1.9 kO NOM 

CLK and Data inputs: 

R eq = 2.8 kf2 NOM 

Other inputs: 

R eq = 3.5 kO NOM 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5 5 \y 

■ Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54S162, SN54S163 (see Note 10) -55°Cto125°C 

SN74S162, SN74S163 0°C to 70 C 

Storage temperature range -65°C to 1 50' C 

recommended operating conditions 



SN54S162, SN54S163 

SN74S162. SN74S163 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-1 

- 1 

mA 

Low-level output current, Iql 

20 

20 

mA 

Clock frequency, fclock 

0 40 

o 

<3- 

O 

MHz 

Width of clock pulse, t w ( c | oc |<) (high or low) 

10 

10 

ns 

Width of clear pulsn, t w (clear) 

10 

10 

ns 

Setup time, t su (see Figure 4) 

Data inputs. A, B, C, D 

4 

4 

ns 

ENP or ENT 

12 

12 

LOAD 

14 

14 

CLR 

14 

14 

LOAD inactive-state 

12 

12 

CLR inactive-state 

12 

12 

Release time, ^release ( see figure 4) 

ENP or ENT 

4 

4 

ns 

Hold time, th (see Figure 4) 

Data inputs A, B, C, D 

3 

3 

ns 

LOAD 

0 

0 

~CLR 

0 

0 

Operating free-air temperature, T/\ (see Note 10) 

-55 125 

0 70 

c 


NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple emitter transistor. For these circuits, this rating applies between the count 
enable inputs P and T. 

10. An SN54S162 or SN54S1G3 in the W package operating at free air temperatures above 91 C requires a heat sink that provides a 
thermal resistance from case to free-air, RflCA' not rnore than 26 C/W. 
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SN54S162, SN54S163, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S162 

SN54S163 

SN74S162 

SN74S163 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Vjh High-level input voltage 


2 

2 

Dii 

V|l Low-level input voltage 


0.8 

0.8 

■ 

V||* Input clamp voltage 

V C c = MIN, 1 1 = — 18 mA 

-1.2 

-1.2 

Dll 

Vqh High-level output voltage 

V CC = MIN, V| H = 2V, 

V 1 l = 0.8 V, Iqh = — 1 mA 

1 

i 

2.7 3.4 

V 

Vql Low-level output voltage 

V C C = MIN. V|H = 2V, 

V| |_ = 0.8 V, l OL = 20mA 

0.5 

0.5 

V 

1 1 Input current at maximum input voltage 

V CC = MAX, V| = 5.5 V 

1 

1 

U21 

l|H High-level input current 

CLK and data inputs 

V cc = MAX, V| = 2.7 V 

50 

50 

pA 

Other inputs 

-10 -200 

-1 0 -200 


ENT 

V CC - MAX. V| = 0.5 V 

-4 

-4 

mA 

Other inputs 

-2 

-2 

Iqs Short-circuit output current ^ 

V C c ‘ MAX 

-40 -100 

-40 -100 


•CC Supply current 

Vcc = MAX 

95 160 

95 160 

Ujg 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

: l : All typical values are at V qq 5V, 25 C. 

§ Not more than one output should bo shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, VcC = 5 V, Ta - 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Imax 




40 

70 



'PLH 

CLK 




14 

25 


'PHL 


C L 15 pF. 


17 

25 


'PLH 

CLK 


Rl = 280 n. 


8 

15 


'PHL 


See Figures 1, 3, and 4 


10 

15 


'PLH 

ENT 

RCO 



10 

15 


<PHL 



10 

15 



1 f max ^maximum clock frequency 
tpLH —propagation delay time, low to high level output 
tpHL — propagation delay time, high-to low level output 
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 
SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


^*- t w(clock) 



VOLTAGE WAVEFORMS 


NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Z out = 50 Cl; 

for '160 thru '163, t r < 10 ns, t f < 10 ns; for'LS160A thru ' LS163A t r <S 15 ns, tf < 6 ns; and for ’S162, ’S163, t r < 2.5 ns, 
tf < 2.5 ns. Vary PRR to measure f max . 

B. Outputs Qq and carry are tested at t n+ -|Q for '1 60, ' 162, 'LSI 60A, 'LSI 62 A, and 'S 1 62, and at t n +i5 for '161, '163, 'LS161 A, 
'LSI 63 A. and 'SI 63, where t n is the bit time when all outputs are low. 

C. For '160 thru '163, 'SI 62, and 'SI 63, V re f = 1.5 V; for 'LSI 60A thru 'LS163A, V re f = 1.3 V. 

FIGURE 1-SWITCHING TIMES 
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 
SN74160 THRU SN74163, SN74LS160A, THRU SN74LS163A 

SYNCHRONOUS 4-BIT COUNTERS 


PARAMETER MEASUREMENT INFORMATION 



for '160 thru ’163, t r < 1 0 ns, tf < 10 ns; and for 'LS160A thru 'LS163A, t r < 1 5 ns, tf < 6 ns. 

B. Enable P and enable T setup times are measured at t n+ Q. 

C. For '160 thru '163, V ref = 1.5 V; for 'LS160A thru 'LS163A, V ref = 1.3 V. 


FIGURE 2-SWITCHING TIMES 
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SN54S162, SN54S163, SN74S162, SN74S1 63 
SYNCHRONOUS 4-BIT COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


ENT 

INPUT 




NOTES: A. The input pulse is supplied hy a generator having the following characteristics: t r 2.5 ns, tj ■ 2.5 ns, PRR * 1 MU/, duty 

cycle 50%, Z out * 50 12. 

B. tpi_H anc * *PHL f ron ' enable T input to carry output assume that the counter is at the maximum count (Q/\ and Qq high for 
'SI 62, all Q outputs high for 'S163). 

FIGURE 3-PROPAGATIOIM DELAY TIMES FROM ENABLE T INPUT TO CARRY OUTPUT 


^wfclock) - 


*w(clock) 



VOLTAGE WAVEFORMS 

NOTE A: The input pulses are supplied by generators having the following characteristics: t r • 2.5 ns, tf * 2.5 ns, PRR * 1 MH/, duty 
cycle 50%, Z out 50 U. 
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FIGURE 4-PULSE WIDTHS, SETUP TIMES, HOLD TIMES, AND RELEASE TIME 
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 
SN54S162, SN54S163, SIM74160 THRU SN74163, 
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163 
SYNCHRONOUS 4-BIT COUNTERS 


TYPICAL APPLICATION DATA 

This application demonstrates how the ripple mode carry circuit (Figure 1 ) and the carry-look-ahead circuit (Figure 2) can be 
used to implement a high-speed N-bit counter. The '160, '162, 'LS160A, 'LS162A, or 'S162 will count in BCD and the '161 , 
'163, 'LS161 A, 'LS163A, or 'S163 will count in binary. When additional stages are added the f|\/|AX decreases in Figure 1, 
but remains unchanged in Figure 2. 


N-BIT SYNCHRONOUS COUNTERS 



I TO MORE- 
>SIGI\IIFICANT 
I STAGES 



f MAX = 1/<CLKtoRCOtp L H> + (ENT to RCO t p LH > (N-2) + (ENT t su ) 
FIGURE 1 
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, 
SN54S162, SN54S163, SN74160 THRU SN74163, 
SN74LS160A THRU SN74LS163A, SN74S162, SN74S163 
SYNCHRONOUS 4 BIT COUNTERS 
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SPJ541 64, SIM54LS1 64, SN74164, SW74LS164 
8 BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


• Gated Serial Inputs 

• Fully Buffered Clock and Serial Inputs 


• Asynchronous Clear 



TYPICAL 

TYPE 

MAXIMUM 


CLOCK FREQUENCY 

'164 

36 MHz 

'LSI 64 

36 MHz 


TYPICAL 

POWER DISSIPATION 

21 mW per bit 
10 mW per bit 


description 

These 8-bit shift registers feature gated serial inputs and 
an asynchronous clear. The gated serial inputs (A and 
B) permit complete control over incoming data as a low 
at either input inhibits entry of the new data and resets 
the first flip-flop to the low level at the next clock pulse. 
A high-level input enables the other input which will 
then determine the state of the first flip-flop. Data at the 
serial inputs may be changed while the clock is high or 
low, but only information meeting the setup-time re- 
quirements will be entered. Clocking occurs on the low- 
to-high-level transition of the clock input. All inputs are 
diode-clamped to minimize transmission-line effects. 

The SN54164 and SN54LS164 are characterized for 
operation over the full military temperature range of 
- 55 °C to 1 25°C. The SN74164 and SN74LS164 are 
characterized for operation from 0°C to 70°C. 


MARCH 1974 - REVISED MARCH 1988 


SN54164, SN54LS164 . . . J OR W PACKAGE 
SN74164 . . . N PACKAGE 
SN74LS164 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS164 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


H = high level {steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level. 

Q a0 , Q go» Qho = the level °f q a* q B' or q H» respectively, before the indicated 
steady-state input conditions were established. 

Q A n, Qqh = the level of Qa or before the most-recent t transition of the 
clock; indicates a one-bit shift. 

schematics of inputs and outputs 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

A 

B 

Qa 

Qb ■ • ■ 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

q A0 

q bo 

Qho 

H 

t 

H 

H 

H 

°An 

^Gn 

H 

t 

L 

X 

L 

^An 

QGn 

H 

t 

X 

L 

L 

o 

> 

3 

°Gn 


•164 


'LSI 64 
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SN54164, SN54LS1 64, SN74164, SN74LS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


typical clear, shift, and clear sequences 


CLEAR l_J |_J 

i ! 



oh:::] ri 


I B 

CLEAR CLEAR 


logic symbol* 


CLR 

CLK 

A 

B 


(9) 


( 8 ) 


( 1 ) 


( 2 ) 


SRG8 

R 

{> Cl/-*- 


& 


ID 


(3) 


(4) 


(5) 


( 6 ) 


( 10 ) 


( 11 ) 


( 12 ) 


(13) 


Qa 

Qb 

Qc 

Qd 

Qe 

of 

o g 

o h 


t This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 
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o 

CD 

o' 

D. 

5 * 

CD 

E) 

3 

5 “ 

o 

c/> 

< 

CD 

o 

CD 

o' 




Qa 


q b q c q d 


q e Q f 


q g Qh 


Pin numbers shown are for D, J, N, and W packages. 
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SN54164, SN54LS 1 64, SN74164, SN74LS164 
8 BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 
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SN54164, SN74164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


absolute maximum ratings over oprating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54164 -55°Cto125°C 

SN74164 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54164 

SN74164 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Ioh 

-400 

-400 

IEOH 

Low-level output current, Iol 

8 

8 


Clock frequency, f c iock 

LO 

CN 

O 

0 25 

fAI!C 

Width of clock or clear input pulse, t w 

20 

20 

ns 

Data setup time, t su (see Figure 1) 

15 

15 

ns 

Data setup time, t su (Clear Inactive) (see Figure 1) 

20 

20 

ns 

Data hold time, th (see Figure 1) 

5 

5 

ns 

Operating free-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54164 

SN741G4 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.8 

0.8 

V 

V||< Input clamp voltage 

V CC =-MIN, l| = —12 mA 

-1.5 

-1.5 

V 

Voh High-level output voltage 

Vcc = MIN, V|H = 2 V, 

V| L = 0.8V, Ioh = -^0°P a 

2.4 3.2 

2.4 3.2 

V 

Vql Low-level output voltage 

Vcc = MIN, V|h - 2 V, 

V| L = 0.8V, Iol = 8 mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V CC = MAX. V | = 5.5 V, 

1 

1 

mA 

l|H High-level input current 

V C C = MAX, V | = 2.4 V 

40 

40 

mA 

l|L Low-level input current 

Vcc = MAX, V | = 0.4 V 

-1.6 

-1.6 

mA 

lOS Short-circuit output current S 

Vcc = MAX 

-10 -27.5 

-9 -27.5 

mA 

Iqq Supply current 

Vcc “ MAX, 

See Note 2 

V 1 (clock) 0-4 V 

30 

30 

mA 

^ 1 (clock) = 2-^ M 

37 54 

37 54 


T For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, - 25 U C. 

§ Not more than two outputs should be shorted at a time. 

NOTE 2: Iqc is measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5 V, applied to clear. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

f max Maximum clock frequency 

R l_ = 800 il. 

See Figure 1 

C L = 15 pF 

25 36 

MHz 

Propagation delay time, high-to-low-level 

tpHL 

Q outputs from clear input 

C L = 15 pF 

24 36 

ns 

C|_ = 50 pF 

28 42 

Propagation delay time, low-to-high-level 

tpLH 

Q outputs from clock input 

Cl = 1 5 pF 

8 17 27 

ns 

C L = 50 pF 

10 20 30 

Propagation delay time, high-to-low-level 


C L = 15 pF 

10 21 32 


t PHL 

Q outputs from the clock input 


C L = 50 pF 

10 25 37 

ns 
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SN54LS164, SN74LS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS164 -55°Cto125°C 

SN74LS1 64 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 


2 


PARAMETER 

TEST CONDITIONS* 

SN54LS164 

SN74LS164 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, Ij = -18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc = MIN, V|H = 2 V, V| L = MAX, 

Iqh = -0.4 mA 

2.5 3.5 

2.7 3.5 

V 

VOL 

Vcc = MIN, V|h = 2 V, 

V| L = MAX 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

'OL = 2 m A 


0.35 0.5 

l| 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V C c = MAX, V| = 2.7 V 

20 

20 

mA 

l|L 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

'os 

V C c = max 

-20 -100 

-20 -100 

mA 

'cc 

Vcc = MAX, See Note 3 

16 27 

16 27 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

-*■ All typical values are at Vcc = 5 V, = 25 °C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 3: Ice is measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and a momentary ground, then 4.5 V applied 
to clear. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

'max 

Maximum clock frequency 


25 

36 


MHz 

tPHL 

Propagation delay time, high-to-low-level Q outputs from clear 

input 

R L = 2 kS2, C|_=15pF, 


24 

36 

ns 

tPLH 

Propagation delay time, low-to-high-level Q outputs from clock 

input 

See Figure 1 


17 

27 

ns 

l PHL 

Propagation delay time, high-to-low-level Q outputs from clock 

input 



21 

32 

ns 



SN54LS164 

SN74LS1 64 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

^CC Supply voltage 

4.5 5 5.5 


V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

'OH High-level output current 

- 0.4 

- 0.4 

■ 

'OL Low-level output current 

4 

8 


f c |ock Clock frequency 

0 25 

0 25 


t w Width of clock or clear input pulse 

20 

20 

ns 

t su Data setup time (See Figure 1) 

15 

15 

ns 

tsu Clear inactive setup time (See Figure 1) 

20 

20 

ns 

tf, Data hold time (See Figure 1) 

5 

5 

ns 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 
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SN54164, SN54LS164, SN74164, SN74LS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


2 



TEST CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: 


A. The pulse generators have the following characteristics: duty cycle < 50%, Z out ~ 50 Si; for '164, t r < 10 ns, tf < 10 ns; and for 
'LSI 64, t r < 15 ns, tf < 6 ns. 

B. C|_ includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Qa output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence. 

E. Outputs are set to the high level prior to the measurement of tpf_||_ from the clear input. 

F. For '164. V ref = 1.5 V; for 'LS164, V ref = 1.3 V. 


FIGURE 1-SWITCHING TIMES 


2-520 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 







SN54165, SN54LS165A, SN74165, SN74LS165A 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


OCTOBER 1976 - REVISED MARCH 1988 


( • Complementary Outputs 

• Direct Overriding Load (Data) Inputs 
• Gated Clock Inputs 
• Parallel-to-Serial Data Conversion 

TYPICAL MAXIMUM TYPICAL 

TYPE CLOCK FREQUENCY POWER DISSIPATION 
'165 26 MHz 210 mW 

'LS165A 35 MHz 90 mW 

description 

The '165 and 'LS165A are 8-bit serial shift registers that 
shift the data in the direction of Q/\ toward Q|-| when 
clocked. Parallel-in access to each stage is made 
available by eight individual direct data inputs that are 
enabled by a low level at the shift/load input. These 
registers also feature gated clock inputs and com- 
plementary outputs from the eighth bit. All inputs are 
diode-clamped to minimize transmission-line effects, 
thereby simplifying system design. 

Clocking is accomplished through a 2-input positive- 
NOR gate, permitting one input to be used as a clock- 
inhibit function. Holding either of the clock inputs high 
inhibits clocking and holding either clock input low with 
the shift/load input high enables the other clock input. 
The clock-inhibit input should be changed to the high 
level only while the clock input is high. Parallel loading is 
inhibited as long as the shift/load input is high. Data at 
the parallel inputs are loaded directly into the register 
while the shift/load input is low independently of the 
levels of the clock, clock inhibit, or serial inputs. 


FUNCTION TABLE 


INPUTS 

INTERNAL 

OUTPUT 

Qh 

SHIFT/ 

CLOCK 

CLOCK -CIM. PARALLEL 

OUTPUTS 

LOAD 

INHIBIT 

A ...H 

Qa 

Q'b 

L 

X 

X X a . . . h 

a 

b 

h 

H 

L 

LX X 

q ao 

°80 

Qho 

H 

L 

t H X 

H 

QAn 

°Gn 

H 

L 

t L X 

L 

QAn 

QGn 

H 

H 

XX X 

°A0 

q bo 

Qho 


SN54165, SN54LS165A . . . J OR W PACKAGE 
SN74165 . . . N PACKAGE 
SN74LS165A . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS165A . . . FK PACKAGE 
(TOP VIEW) 


I 



logic symbol'*' 




tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54165, SN54LS165A, SN74165, SN74S165A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 
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SN54165, SN54LS165A, SN74165, SN74LS165A 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 
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SN54165, SN54LS165A, SN74165, SN74LS1 65A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 



typical shift, load, and inhibit sequences 



CLOCK INHIBIT 

SERIAL INPUT L 

1 

1 

1 

1 

SHIFT/LOAD 

1 

r a ii h i 

1 

1 

• le : 

1 

c rhn 

1 

, 1 

1 

[ o i l ; 

J ! 1 

D ATA < r 1 

| E 1 H I 

| F 1 L 1 

G 1! H 

1 

1 1 

1 

it 

H ll H 

1 

1 : 

^ 1 1 

OUTPUT Q h | 

OUTPUT Q h | 

i « H|L|H|L|H|L|H| 

1 

i l l m nn ■■ nn l .i 


h- INHIBIT — : SERIAL SHIFT 

LOAD 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage: SN541 65, SN741 65 5.5 V 

SN54LS165A, SN74LS165A 7 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54165, SN54LS165A -55°Cto125°C 

SN74165, SN74LS165A 0°Cto70°C 

Storage temperature range - 65°C to 1 50°C 


NOTES 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. This rating applies for the '165 to the shift/load input in 
conjunction with the clock-inhibit inputs. 
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SN54165, SN74165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


recommended operating conditions 



SN54165 

SN74165 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-800 

-800 


Low-level output current, Iql 

16 

16 


Clock frequency, f clock 

0 20 

0 20 


Width of clock input pulse, t w (clock) 

25 

25 


Width of load input pulse, t w (| oac j j 

15 

15 


Clock-enable setup time, t su (see Figure 1 ) 

30 

30 


Parallel input setup time, t su (see Figure 1 ) 

10 

10 


Serial input setup time, t su (see Figure 2) 

20 

20 

ns 

Shift setup time, t su (see Figure 2) 

45 

45 

wm 

Hold time at any input, t^ 

0 

0 

mm 

Operating free-air temperature, 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54165 

SN74165 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|n High-level input voltage 


2 

2 

wm 

V|l Low-level input voltage 


0.8 

0.8 


V|k Input clamp voltage 

Vcc = MIN, l|=— 12 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V C c = MIN, V| H = 2V, 

V| L = 0.8 V, I O h = -800mA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V| H = 2 V, 

V|[_ = 0.8 V, I 0 l = 16 mA 

0.2 0.4 

0.2 0.4 

V 

1 1 Input current at maximum input voltage 

V C c = MAX. V| = 5.5 V 

1 

1 


1 1 h High-level input current 

Shift/load 

Vcc = MAX, V| = 2.4 V 

80 

30 

mA 

Other inputs 

40 

40 

l||_ Low-level input current 

Shift/load 

V CC = MAX. V| = 0.4 V 

-3.2 

-3.2 

mA 

Other inputs 

-1.6 

-1.6 

Iqs Short-circuit output current § 

V C c = MAX 

-20 -55 

-18 -55 


ICC Supply current 

Vcc = MAX, See Note 3 

42 63 

42 63 



NOTE 3: With the outputs open, clock inhibit and clock at 4.5 V, and a clock pulse applied to the shift/load input. Ice ' s measured first 
with the parallel inputs at 4.5 V, then with the parallel inputs grounded. 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, T a ~ 25°C. 

§ Not more than one output should be shorted at a time. 



switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER H 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

•max 




20 

26 


MHz 

'PLH 

Load 

Any 



21 

31 

ns 

'PHL 



27 

40 

<PLH 

Clock 

Any 

C l. = 15pF,Rc = 400 

See figures 1 thru 3 


16 

24 

ns 

'PHL 


, 21 

31 

'PLH 

H 

Qh 


1 1 

17 

ns 

'PHL 



24 

36 

'PLH 

H 

Qh 



18 

27 

ns 

'PHL 



18 

27 


^max == maximum clock frequency 
tpLH — propagation delay time, low-to-high-level output 
tpH i_ = propagation delay time, high-to-low-level output 
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SN54LS165A, SN74LS165A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


recommended operating conditions 



SN54LS165A 

SN74LS165A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|h High-level input voltage 

2 

2 

mm 

V|l Low-level input voltage 

0.7 

0.8 

rzn 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 


fclock Clock frequency 

0 25 

0 25 

I2j|g 

t w lcloc<) Width of clock input pulse (See Figure 1 ) 

clock high 

15 

15 

ns 

clock low 

25 

25 

t w (load) Width of load input pulse 

clock high 

25 

25 

ns 

clock low 

17 

17 

t su Clock-enable setup time (See Figure 1 1 

30 

30 


t su Parallel input setup time (See Figure 1 ) 

10 

10 


t su Serial input setup time (See Figure 21 

20 

20 


t su Shift setup time (See Figure 2) 

45 

45 


th Hold time at any input 

0 

0 

■ 

T/\ Operating free-air temperature 

-55 125 

o 

r- 

O 

Ll£j 


I 

| electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LS165A 

SN74LS165A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = MIN, !| = - 18mA 

- 1.5 

- 1.5 

V 

V 0H 

V C C = MIN. V| h = 2 V„ V| L = MAX, 

Iqh = “ 0 4 mA 

1 

2.7 3.5 

V 

V 0L 

Vcc = MIN V| H = 2V 

V| L = MAX, 

Iql = 4 rtiA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

'I 

V C c = MAX. V| = 7V 

0.1 

0.1 


l|H 

V C c = MAX. V| = 2.7 V 

20 

20 

31 

IlL 

Vcc = MAX. V, = o.4 V 

-0.4 

-0.4 

m 

'OS® 

Vcc = max 

-20 -100 

-20 -100 


'cc 

Vcc = MAX, See Note 3 

18 30 

18 30 

12 


NOTE 3: With the outputs open, clock inhibit and clock at 4.5 V, and a clock pulse applied to the shift load input. I qq is measured first with the parallel inputs 
at 4.5 V, then with the parallel inputs grounded. 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at = 5 V, T^ = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^ 


FROM 

(INPUT) 


TO 

(OUTPUT) 


TEST CONDITIONS 


MIN TYP MAX 

UNIT 

25 35 


21 35 

ns 

26 35 

14 25 

ns 

16 25 

13 25 

ns 

24 30 

19 30 

ns 

17 25 


'PLH 


'PHL 


Any 


'PLH 


'PHL 


Any 


R L = 2 kU, 

See Figures 1 thru 3 


C L = 15 pF 


'PLH 


'PHL 


Qh 


'PLH 


'PHL 


H 


Qh 


f m ax ~ maximum clock frequency 
tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-leve! output 
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CLOCK INHIBIT 
INPUT 


'(Disable whil 
clock is high 


FANOH \ 

INPUTS T V ref 

(See Notes A and B) \ 


|*-tw(load) -*j 


iM- l w(load) -*J J 

+ v ref -/v ref 


OUTPUT 

q h 


*PHL *PLH 


■ - t^( clock t w (clock _ I 
“ high) low) “ 


NOTES : A. TTie remaining six data inputs and the serial input are low. 

B. Prior to test, high-level data is loaded into H input. 

C. The input pulse generators have the following characteristics: PRR < 1 MHz, duty cycle < 50% Zj,^ = 50 O ; for '165, t r < 10 ns, tf < 10 ns; 
for 'LS165A, t r < 15 ns, tf < 6 ns. 

D. For'165, V ra f = 1.5 V; for 'LS165A, V ref = 1.3 V. FIGURE 1-VOLTAGE WAVEFORMS 


TEST 

POINT V cc 


V 0 L 

■IPHL 

v OH 


FROM OUTPUT 
UNDER TEST 



NOTES: A. The eight data inputs and the clock-inhibit input are low. Results are monitored at output 
a**n + 7. 

B. The input pulse generators have the following characteristics: PRR < 1 MHz, duty cycle < 50%, 
Zout ~ 50 li; for ’165, tf < 10 ns, tf < 10 ns; for 'LS165A, t r < 15 ns, tf < 6 ns. 

C. For '165, V ref = 1.5 V; for 'LS165A, V ref = 1.3 V. 

FIGURE 2-VOLTAGE WAVEFORMS 


NOTES: A. Cf_ includes probe and jig 
B. A il d iodes are I N 3064 or ( 


FIGURE 3-LOAD CIRCUIT FOR 
SWITCHING TESTS 
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SN 541 66, SRI54LS166A, SN74166, SN74LS166A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


OCTOBER 1976 - REVISED MARCH 1988 


I * Synchronous Load 
• Direct Overriding Clear 
• Parallel to Serial Conversion 

TYPICAL MAXIMUM TYPICAL 

TYPE CLOCK FREQUENCY POWER DISSIPATION 

'166 35 MHz 360 mW 

'LSI 66 A 35 MHz 100 mW 

description 

The '166 and 'LS166A 8-bit shift registers are compati- 
ble with most other TTL logic families. All '166 and 
'LS166A inputs are buffered to lower the drive re- 
quirements to one Series 54/74 or Series 54LS/74LS 
standard load, respectively. Input clamping diodes 
minimize switching transients and simplify system 
design. 

These parallel-in or serial-in, serial-out shift registers 
have a complexity of 77 equivalent gates on a monolithic 
chip. They feature gated clock inputs and an overriding 
clear input. The parallel-in or serial-in modes are 
established by the shift/load input. When high, this in- 
put enables the serial data input and couples the eight 
flip-flops for serial shifting with each clock pulse. When 
low, the parallel (broadside) data inputs are enabled and 
synchronous loading occurs on the next clock pulse. 
During parallel loading, serial data flow is inhibited. 
Clocking is accomplished on the low-to-high-level edge 
of the clock pulse through a two-input positive NOR 
gate permitting one input to be used as a clock-enable 
or clock-inhibit function. Holding either of the clock in- 
puts high inhibits clocking; holding either low enables 
the other clock input. This, of course, allows the system 
clock to be free-running and the register can be stopped 
on command with the other clock input. The clock in- 
hibit input should be changed to the high level only 
while the clock input is high. A buffered, direct clear in- 
put overrides all other inputs, including the clock, and 
sets all flip-flops to zero. 


FUNCTION TABLE 



SN54166, SN54LS166A . . . J OR W PACKAGE 
SN74166 . . . N PACKAGE 
SN74LS166A . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS166A . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 


Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily induce testing of all parameters. 
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SN54166, SN54LS166A, SN74166, SN74LS166A 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


typical clear, shift, load, inhibit, and shift sequences 
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SN54166, SN54LS166A, SN74166, SN74LS1B6A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


schematics of inputs and outputs 


'166 


EQUIVALENT OF EACH INPUT 





'LS166A 


EQUIVALENT OF PARALLEL 
AND SERIAL INPUTS 



EQUIVALENT OF EACH INPUT 



Shift/Load R eq = 13 k£2 NOM 
All Other R eq = 10 kO NOM 


OUTPUT 
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SN54166, SN54LS 1 66 A, SN74166, SN74LS166A 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


logic diagram (positive logic) 


2 



Pin numbers shown are for D, J, N, and W packages. 
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SN54166, SN74166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54166 (see Note 2) — 55°C to 125°C 

SN74166 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

recommended operating conditions 



SN54166 

SN74166 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

wm 

High-level output current, Ioh 

-800 

-800 

CJ 

Low-level output current, Iol 

16 

16 


Clock frequency, f clock 

0 25 

0 25 


Width of clock or clear pulse, t w (see Figure 1 ) 

20 

20 


Mode-control setup time, t su 

30 

30 

wm 

Data setup time, t su (see Figure 1 ) 

20 

20 

EH 

Hold time at any input, tf, (see Figure 1) 

0 

0 

wm 

Operating free-air temperature. T/\(see Note 2) 

-55 125 

0 70 

wa 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN 54166 

SN74166 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V 1 1 _| High-level input voltage 


2 

2 

Di 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, l| = — 12 mA 

-1.5 

-1.5 

V 

VOH High-level output voltage 

V C c = MIN, V|h = 2 V, 

V|L = 0.8 V, l OH = —800 pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V m = 2V, 

V||_ = 0.8V, lQL = 16mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

1 

mA 

1 1 h High-level input current 

V C C = MAX, V| = 2.4 V 

40 

40 

mA 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 

-1.6 

-1.6 

mA 

lOS Short-circuit output currents 

Vcc = max 

-20 -57 

-18 -57 

mA 

ICC Supply current 

V CC = max. See Note 3 

90 127 

90 127 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

4 All typical values are at Vqq = 5 V,T^ = 25°C. 

$Not more than one output should be shorted at a time. 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. An SN54166 in the W package operating at free-air temperatures above 113°C requires a heat-sink that provides a thermal 
resistance from case to free air, RflCA' of not more than 48°C/W. 

3. With all outputs open, 4.5 V applied to the serial input, all other inputs except the clock grounded, Iqq is measured after a 
momentary ground, then 4.5 V, is applied to the clock. 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

f max Maximum clock frequency 

C L = 15pF, R|_ = 400 ll. 

See Figure 1 

25 35 

MHz 

Propagation delay time, high-to- 

'PHL 

low-level output from clear 

23 35 

ns 

Propagation delay time, high-to- 

tpHL 

low-level output from clock 

20 30 

ns 

Propagation delay time, low-to- 

tpLH 

high-level output from clock 

17 26 

ns 
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SN54LS166A, SN74LS166A 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS166A — 55°Cto 125°C 

SN74LS166A 0°C to 70°C 

Storage temperature range — 65°Cto 150°C 


2 


H 


NOTE 4: The hold time limit of 0 ns applies only if the rise time is less than or equal to 1 0 ns. 

CD 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
O 


PARAMETER 

TEST CONDITIONst 

SN54LS166A 

SN74LS166A 

UNIT 

MIN TYP* MAX 

MIN TYPf MAX 

V|K 

V CC = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

KB 

v OH 

Vcc = MIN, V|h = 2V, V| L =MAX, 

Iqh = — 0-4 mA 

2.5 3.4 

1 

I 

V 

V OL 


lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| 

V CC = MAX, V| = 7 V 

0.1 

0.1 


■IH 

V C c = MAX, V| = 2.7 V 

20 

20 


l|L 

Vcc = MAX, V| = 0.4 V 

- 0.4 

-0.4 

Cm 

'os§ 

V C c= max 

-20 -100 

-20 -100 

M3M\ 

'cc 

Vcc = MAX, See Note 5 

20 32 

20 32 



NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS166A 

SN74LS166A 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

KB 

V|h High-level input voltage 

2 

2 

mm 

V|l Low-level input voltage 

0.7 

0.8 

mm 

lOH High-level output current 

-0.4 

-0.4 

Bsm 

lOL Low-level output current 

4 

8 

HQi 

fclock Clock frequency 

0 25 

in 

CM 

o 

nnn i 

t w Width of clear pulse (See Figure 1 ) 

20 

20 

B 

t w Width of clock pulse (See Figure 1) 

25 

25 


t su Mode-control setup time 

30 

30 

Efl 

t su Data setup time (See Figure 1 ) 

20 

20 

ns 

th Hold time at any input (See Figure 1 and Note 4) 

0 

0 

| 

Ta Operating free air temperature 

-55 125 

0 70 

mm 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tAII typical values are at Vcc = 5V,T^ = 25°C. 

5Not more than one output should be shorted at a time, and duration for short-circuit should not exceed one second. 

NOTE 5: With all outputs open, 4.5 V applied to the serial input and all other inputs except the clock grounded, Iqq is measured after a momentary ground, 
than 4.5 V, is applied to clock. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 


*max 

Maximum clock frequency 


25 

35 



tPHL 

Propagation delay time, high-to- 
low-level output from clear 

C|_=15pF, R l = 2 kf2, 

See Figure 1 


19 

30 

ns 

l PHL 

Propagation delay time, high-to- 

low-level output from clock 

7 

14 

25 

ns 

IPLH 

Propagation delay time, low-to- 
high-level output from clock 


5 

11 

20 

ns 
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SN54166, SPJ54LS166A, SN74166, SN74LS166A 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 



LOAD FOR OUTPUT UNDER TEST 


TEST TABLE FOR SYNCHRONOUS INPUTS 


DATA INPUT 

FOR TEST 

SHIFT/LOAD 

OUTPUT TESTED 

(SEE NOTE F) 

H 

0 V 

OH a‘ « n+1 

Serial 

Input 

4.5 V 

OH at t n+ 8 



VOLTAGE WAVEFORMS 


NOTE: A. All pulse generators have the following characteristics: Zo Ut = 502; for '166, t r < 7 ns and tf < 7 ns; for 'LSI 66A, t r < 1 5 ns and 
tf < 6 ns. 

B. The clock pulse has the following characteristics: tw(dock) < 20 ns and PRR = 1 MHz. The clear pulse has the following 
characteristics: t w ( c |ear) < 20 ns and t^old = ® ns - When testing frnax' var Y the clock PRR. 

C. Cl includes probe and jig capacitance. 

D. All diodes are 1N3064, IN916, or equivalent. 

E. A clear pulse is applied prior to each test. 

F. Propagation delay times (tpLH and tpp| |_) are measured at t n + } . Proper shifting of data is verified at t n + g with a functional test. 

G. t n = bit time before clocking transition 

t n + 1 = bit time after one clocking transition 
t n + 8 = bit time after eight clocking transitions 

H. For '166 V ref = 1.5 V; for 'LS166A V ref = 1.3 V. 


FIGURE 1 
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2-536 



Perform Fixed-Rate or Variable-Rate 
Frequency Division 

For Applications in Arithmetic, Radar, 
Digital-to-Analog (D/A), Analog-to-Digital 
(A/D), and other Conversion Operations 

Typical Maximum Clock 
Frequency ... 32 MHz 


SN54167, SM74167 
SYNCHRONOUS DECADE RATE MULTIPLIERS 

DECEMBER 1972 - REVISED MARCH 1988 


SN54167 . . . J OR W PACKAGE 
SN74167 . . . N PACKAGE 
(TOP VIEW) 


description 


These monolithic, fully synchronous, 
programmable counters utilize Series 54/74 TTL 
circuitry to achieve 32-megahertz typical 
maximum operating frequencies. These decade 
counters feature buffered clock, clear, enable 
and set-to-nine inputs to control the operation 
of the counter, and a strobe input to enable or 
inhibit the rate input/decoding AND-OR-INVERT 
gates. The outputs have additional gating for 
cascading and transferring unity-count rates. 

The counter is enabled when the clear, strobe 
set-to-nine, and enable inputs are low. With the 
counter enabled, the output frequency is equal 
to the input frequency multiplied by the rate 
input M and divided by 10, le. : 


where: M = B3 -23 + B2 . 2 2 + B1 • 2 1 + BO • 2° 
for decimal 2 ero through nine. 


NC C 

TT 

Jl6 

3 v C c 

B2 £ 

2 

15 

3 B1 

B3 C 

3 

14 

3 BO 

SET-TO 9 C 

4 

13 

3 CLR 

z C 

5 

12 

3 UNITY/CAS 

Y C 

6 

1 1 

3 EN in 

ENout C 

7 

10 

3 STRB 

GND C 

8 

9 

3 CLK 


NC-No internal connection 


logic symbol^ 



r Pf 1 

>5 [fl 

i J 

& 

G4 

G5 


V6 

6 

CT=0 

CT=9 

5CT=9 



“ 

> 4P 

“ 1 

f [RATE] 

Gct/3 J 



STROBE- 

ENABLE- 

UNITY/CAS- 

CLR- 

SET-TO-9- 

B0- 

B1- 

B2- 

B3- 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-12. 


When the rate input is binary 0 (all rate inputs Publication 617-12. 
low), Z remains high. In order to cascade devices 
to perform two-decade rate multiplication (0-99), 
the enable output is connected to the enable and 

strobe inputs of the next stage, the Z output of each stage is connected to the unity/cascade input of 
the other stage, and the sub-multiple frequency is taken from the Y output. For longer words, see typical 
application data, Figure 1. 

The unity/cascade input, when connected to the clock input, may be utilized to pass the clock frequency 
(inverted) to the Y output when the rate input/decoding gates are inhibited by the strobe. The unity/cascade 
input may also be used as a control for the Y output. 

All of the Inputs of these counters are diode-clamped, and each input, except the clock input, represents 
one normalized Series 54/74 load. The buffered clock input, used with the strobe gate, is only two Series 
54/74 loads. Full fan-out to 10 Series 54/74 loads is available from each of the output. These devices 
are completely compatible with most TTL and DTL families. Typical dissipation is 270 milliwatts. The 
SN541 67 is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C, and 
the SN74167 is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN 541 67, SN74167 

SYNCHRONOUS DECADE RATE MULTIPLIERS 


2 


NOTES: 


STATE AND/OR RATE FUNCTION TABLE (See Note A) 



A. H = high level, L = low level, X = irrelevant. All remaining entries are numeric counts. 

B. This is a simplified illustration of the clear function. The states of clock and strobe can affect the logic level of Y and Z. A low 
unity /cascade will cause output Y to remain high. 

C. Each rate illustrated assumes a constant value at rate inputs; however, these illustrations in no way prohibit variable-rate inputs. 

D. These input conditions exceed the range of the decimal rate inputs. 

E. Unity /cascade can be used to inhibit output Y. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 

V CC 

— T 


x eq 

1 

_/\_ 1 — 

y 

y . 

Clock: 

m 

R eq = 2 k!2 NOM 

All others: 

R eq = 4 kft NOM 
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TTL Devices 


SN54167, SN74167 

SYNCHRONOUS DECADE RATE MULTIPLIERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

... 7 V 

. . . 5.5 V 
55° C to 125°C 
0°C to 70° C 
65° C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 


Supply voltage, Vcc (see Note 1 ) 

Input voltage 

Operating free-air temperature range: SN541 67 

SN74167 

Storage temperature range 


recommended operating conditions 



SN54167 

SN74167 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

EaDHB 


D 

High-level output current, Ioh 

-400 

-400 

WEB 

Low-level output current, Iol 

16 

16 

EH 

Clock frequency, f clock 

0 25 

0 25 

Eua 

Width of clock pulse, t w ( c | oc | < ) 

20 

20 

EH 

Width of clear pulse, t w ( c | ear ) 

15 

15 

■a 

Width of set-to-nine pulse t w ( set . t0 .g) 

15 

15 

ns 

Enable setup time, t su : (See Note 2) 

From positive-going transition of clock pulse 

From negative-going transition of previous clock pulse 

25 

0 fwlclock) -10 

25 

0 fwlclock) - TO 

ns 

ns 

Enable hold time, t^: (See Note 2) 

From positive-going transition of clock pulse 

From negative-going transition of previous clock pulse 

0 fwlclock)— TO 

20 tcp-10 

0 l w(clock)“^ 

20 t C p — 10 

ns 

ns 

Operating free-air temperature, T a 

-55 125 

0 70 

“c 


NOTE 2: t\n(c\ock) is the interval in which the clock is high. t cp is the total clock cycle starting with a negative transition. See Figure 1 on 
SN 5497, SN7497 data sheet. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V | j_| High-level input voltage 


2 

V 

V 1 1 _ Low-level input voltage 


0.8 

V 

V| Input clamp voltage 

Vcc = MIN, l| = — 12 mA 

-1.5 

V 

Vqh High-level output voltage 

V CC =MIN, V|h = 2V, 

V||_ = 0.8V, IqH = — 400 ^iA 

2.4 3.4 

V 

Vql Low-level output voltage 

Vcc = MIN, V|H = 2V, 

V|l = 0.8 V, l 0 L= 16 mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V | = 5.5 V 

1 

rriA 

l|(-l High-level input current 

clock input 

Vcc = MAX, V| = 2.4 V 

80 

pA 

other inputs 

40 

l||_ Low-level input current 

clock inputs 

Vcc = MAX, V| = 0.4 V 

-3.2 

mA 

other inputs 

-1.6 

'OS Short circuit output currentS 

Vcc = max 

in 

in 

1 

CO 

T 

mA 

*CCH Supply current, output high 

Vcc = MAX, See Note 3 

43 

mA 

ICCL Supply current, output low 

Vcc = MAX, See Note 4 

65 99 

mA 


NOTES: 3. IcCH ' s measured with outputs open and all inputs low. 

4. IcCL is measured with outputs open and all inputs high except the. set-to-nine input which is low. 

*For test conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

All typical values are at Vqc = 5 V, T^ = 25°C- 
&Not more than one output should be shorted at a time. 
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SN54167, SN74167 
SYNCHRONOUS DECADE RATE MULTIPLIERS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETERS* 

FROM 

INPUT 

TO 

OUTPUT 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fmax 



C L = 15 pF, 

R L = 400n, 

See Note 5 

25 32 

MHz 

•PLH 

Enable 

Enable 

13 20 

ns 

l PHL 

14 21 

‘PLH 

Strobe 

Z 

12 18 

ns 

‘PHL 

15 23 

‘PLH 

Clock 

V 

26 39 

ns 

‘PHL 

20 30 

‘PLH 

Clock 

z 

12 18 

ns 

‘PHL 

17 26 

‘PLH 

Rate 

z 

9 14 

ns 

‘PHL 

6 10 

‘PLH 

Unity/Cascade 

y 

9 14 

ns 

‘PHL 

6 10 

‘PLH 

Strobe 

Y 

19 30 

ns 

‘PHL 

22 33 

‘PLH 

Clock 

Enable 

19 30 

ns 

‘PHL 

22 33 

‘PLH 

Clear 

Y 

24 36 

ns 

‘PHL 

Z 

15 23 

‘PHL 

Set-to-9 

Enable 

18 27 

ns 

tPLH 

Any Rate Input 

Y 

15 23 

ns 

tPHL 

15 23 


'f max is maximum clock frequency. 
tpi_H is propagation delay time, low-to-high-level output. 
tpHL ' s propagation delay time, high-to-low-level output 

NOTE 5: Load circuit, voltage waveforms, and input conditions for measuring switching characteristics are the same as those for the SN5497 
and SN7497. 
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This application demonstrates how the decimal-rate multipliers may be cascaded for longer words. Three decades are 
illustrated (0.999 to 999) although longer words can be implemented by using the pattern shown. The output is 
decoded either from output Y with a NOR gate or from output Z with a NAND gate. Either method of decoding 
produces the complement of the output used. 
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SN54LS169B, SN54S169, 
SN74LS169B, SN74S169 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 

OCTOBER 1 976 — REVISED MARCH 1988 


Programmable Look-Ahead Up/Down 
Binary Counters 

Fully Synchronous Operation for Counting 
and Programming 

Internal Look-Ahead for Fast Counting 
Carry Output for n-Bit Cascading 
Fully Independent Clock Circuit 


SN54LS169B, SN54S169 . . . J OR W PACKAGE 
SN74LS169B, SN74S169 . . . D OR N PACKAGE 
(TOP VIEW) 


u/dC 

i 

LJl6 

clkC 

2 

15 

aC 

3 

14 

bC 

4 

13 

cC 

5 

12 

dC 

6 

11 

enpC 

7 

10 

gndC 

8 

9 


□ LOAD 


description 

These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high speed 
counting applications. The 'LS169B and 'SI 69 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count- 
enable inputs and internal gating. This mode of 
operation helps eliminate the output counting spikes 
that are normally associated with asynchronous 
(ripple-clock) counters. A buffered clock input triggers 
the four master-slave flip-flops on the rising (positive- 
going) edge of the clock waveform. 

These counters are fully programmable; that is the 
outputs may each be preset to either level. The load input 
circuitry allows loading with the carry-enable output of 
cascaded counters. As loading is synchronous, setting 
up a low level at the load input disables the counter and 
causes the outputs to agree with the data inputs after 
the next clock pulse. 


SN54LS169B, SN54S169 . . . FK PACKAGE 
(TOP VIEW) 


O 3 Z > I DC 




TYPE 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

TYPICAL 

POWER 


COUNTING 

COUNTING 

DISSIPATION 


UP 

DOWN 


'LSI 69B 

35MHz 

35MHz 

1 0OmW 

'SI 69 

70MHz 

55MHz 

500mW 


The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional gating. 
Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable inputs (ENP, 
ENT) must be low to count. The direction of the count is determined by the level of the up/down input. When the input is 
high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry output. The carry output 
thus enabled will produce a low-level output pulse with a duration approximately equal to the high portion of the Qa output 
when counting up and approximately equal to the low portion of the Qa output when counting down. This low-level 
overflow carry pulse can be used to enable successive cascaded stages. Transitions at the ENP or ENT inputs are allowed 
regardless of the level of the clock input. All inputs are diode-clamped to minimize transmission-line effects, thereby simplify- 
ing system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, LOAD, U/D) that will modify 
the operating mode have no effect until clocking occurs. The function of the counter (whether enabled, disabled, loading, or 
counting) will be dictated solely by the conditions meeting the stable setup and hold times. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS169B, SN54S169, 

SN74LS169B, SN74S169 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 
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SN54LS169B, SN74LS169B 
SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 
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SN54S169, SN74S1 69 

SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 
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SN54LS169B, SN54S169, SN74LS169B, SIM74S169 
SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 


typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 
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SN54LS169B, SN74LS179B 

SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 


schematics of inputs and outputs 


2 


EQUIVALENT OF 
A, B, C, D INPUTS 


EQUIVALENT OF 
ALL OTHER INPUTS 


TYPICAL OF 
ALL Q OUTPUTS 


TYPICAL OF 
RCO OUTPUT 




INPUT R eq NOM 

ENT 6.5 kn 

Others 13 kn 




V CC 


-OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS169B — 55°C to 125°C 

SN74LS169B 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS169B 

SN74LS169B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||_| High-level-input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

RCO 

-0.4 

-0.4 


Any Q 

- 1.2 

- 1.2 


lgi_ Low-level output current 

RCO 

4 

8 

1201 

Any Q 

12 

24 


^clock Clock frequency 

0 20 

0 20 

mm 

tw(clock) Width of clock pulse (high or low) (see Figure 1 ) 

25 

25 

mm 

t su Setup time, (see Figure 1 ) 

Data inputs A, B, C, D 

30 

30 

ns 

ENP or ENT 

30 

30 

Load 

35 

35 

U/D 

35 

35 

th Hold time at any input with respect to clock (see Figure 1 ) 

0 

0 

ns 

T^ Operating free-air temperature 

-55 125 

o 

r- 

O 

WEm 
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SN54LS169B, SN74LS169B 
SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS169B 

SN74LS169B 

UNIT 

MIN TYPt MAX 

MIN TYpf MAX 

V|K 

Vcc “MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

V 0H 

V CC = MIN, V|h = 2V, 

V| L = MAX 

BaiM 

lOH “ — 0.4 mA 

2.5 3.4 

2.7 3.4 

V 


lOH = - 1.2 mA 

2.4 3.2 

2.4 3.2 

v OL 

V CC = MIN, V |H = 2 V, 

V| L = MAX 

RCO 

lOH = 4 mA 

0.25 0.4 

0.25 0.4 

V 

lOL “ 8 mA 


0.35 0.5 

Any Q 

lOL = 12 mA 

0.25 0.4 

0.25 0.4 

Iql = 24 mA 


0.35 0.5 

h 

V CC “MAX. V| = 7 V 

0.1 

0.1 


IlH 

Vcc = MAX, V| = 2.7 V 

20 

20 

E9 

IlL 

V C c “MAX, V | = 0.4 V 

U/D, LOAD, ENP, CLK 

-0.2 

-0.2 

mA 

All other inputs 

-0.4 

-0.4 

'oss 

V C c = MAX, Vq = 0 V 

RCO 

-20 -100 

-20 -100 

mA 

Any Q 

-30 -130 

-30 -130 

'cc 

Vcc = MAX, See Note 2 

28 45 

28 45 

ESI 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V qq =5 V, T^ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: Ice is measured after applying a momentary 4.5 V, then ground, to the clock input with all other inputs grounded and the outputs 
open. 



switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


parameterU 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

'LS169B 

UNIT 

MIN TYP MAX 

f max 




20 35 

MHz 

t PLH 

CLK 

RCO 

R[_ = 2k«, C|_ = 15 pF 

26 40 

ns 

tPHL 

17 25 

‘PLH 

ENT 

RCO 

15 25 

ns 

*PHL 

11 20 

*PLH 

U/D 

RCO 

23 35 

ns 

tPHL 

15 25 

*PLH 

CLK 

Any Q 

R[_ = 667 n, C|_ - 45 pF 

16 25 

ns 

l PHL 

17 25 


U Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the 
logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output tran- 
sition will be in phase. If the count is maximum (1 5), the ripple carry output will be out of phase. 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54S169, SN74S169 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 


schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



ENT input: 
LOAD input: 
All other inputs: 


R eq - 1.4 kfi NOM 
R eq - 3.5 kfl NOM 
R eq = 2.8 kfl NOM 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 4) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 5) 5.5 V 

Operating free-air temperature range: SN54S169 (see Note 6) -55°C to 125°C 

SN74S1 69 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54S169 

SN74S169 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Ioh 

-i 

- 1 


Low-level output current, Iol 

20 

20 

EM 

Clock frequency, fclock 

0 40 

0 40 

BfciHlI 

Width of clock pulse, twidQck) (high or low) (see Figure 1) 

10 

10 

— 1 

Setup time,t su (see Figure 1) 

Data inputs A, B, C, D 

4 

4 

ns 

ENP or ENT 

14 

14 

Load 

9 

6 


20 

20 

Hold time at any input with respect to clock, t w (see Figure 1) 

1 

1 

US 

Operating free-air temperature, Ta (see Note 6) 

-55 125 

0 70 

■ail 


NOTES: 4. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

5. This is the voltage between two emitters of a multiple-emitter transistor. For these circuits, this rating applies between the 
count enable inputs ENP and ENT. 

6. A SN54S169 in the W package operating at free-air temperatures above 91 °C requires a heat sink that provides a thermal 
resistance from case to free-air, RgcA- of n °t more than 26°C/W. 
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SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


V|(-( High-level input voltage 


V|L Low-level input voltage 


V||< Input clamp voltage 


Vqh High-level output voltage 


Vql Low-level output voltage 


Input current at maximum input voltage 


l|(-l High-level input current 


l||_ Low-level input current 


IqS Short-circuit output current^ 


Iqc Supply current 


TEST CONDITIONS* 


Vcc = MIN, l| - —18 mA 


V CC = MIN, V| H = 2 V, 

V|L = 0.8 V, Iqh “ “ 1 mA 


SN54S169 

SN74S169 

MIN TYP* MAX 

MIN TYP* MAX 


0.8 

0.8 

- 1.2 

- 1.2 



Other inputs 


Other inputs 


Vcc = MAX, 

V| = 5.5 V 

V C c = MAX, 

V| = 2.7 V 

Vcc = MAX, 

Vj = 0.5 V 

Vcc = MAX, 

V^c ~ MAX, 

See Note 2 


100 


-200 - 10 


- 100 -40 


100 160 


TOO 

-200 pA 
50 



- 100 


100 160 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T^ = 25°C. 

* Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: Ice is measured after applying a momentary 4.5 V, then ground, to the clock input with all other inputs grounded and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 



1 t max = maximum clock frequency 
l PLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 

Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic 
level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output transition will be 
in phase. If the count is maximum (15 for 'SI 69), the ripple carry output will be out of phase. 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54LS169B, SN54S168, 

SN74LS169B, SN74S169 

SYNCHRONOUS 4 BIT UP/DOWN BINARY COUNTERS 


PARAMETER MEASUREMENT INFORMATION 



NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle £ 50%, Z out a 50 0; 
for 'LS169B, t r < 1 5 ns; tf < 6 ns, and for 'S169, t r £ 2.5 ns, tf £ 2.5 ns. 

B. For 'LS169B, V ref = 1.3 V; for 'S168 and 'S169, V re f = 1.5 V. 

FIGURE 1-PULSE WIDTHS, SETUP TIMES, HOLD TIMES 


ENT 

INPUT 



VOLTAGE WAVEFORMS 

A. The input pulses are supplied by a generator having the following characteristics: PRR £ MHz, duty cycle £ 50%, Z out = 50 0; 
for 'LS169B, t r £ 15 ns, tf £ 5 ns; and for 'SI 69, t r £ 2.5 ns, tf < 2.5 ns. 

B. tpm and tpn(_ from enable T input to ripple carry output assume that the counter is at the maximum count, all Q outputs high. 

C. For 'LSI 69B, V ref = 1.3 V; for 'SI 69, V ref = 1.5 V. 

D. Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum 
count. As the logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0) 
the ripple carry output transition will be in phase. If the count is maximum (15), the ripple carry output will be out of phase. 


FIGURE 2-PROPAGATION DELAY TIMES TO CARRY OUTPUT 
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SN54LS169B, SN54S169, 
SN74LS169B, SN74S169 
SYNCHRONOUS 4-BITUP/DOWN BINARY COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


twlclock) ■*! 



UP-COUNT VOLTAGE WAVEFORMS 

NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle <50%, 
Z ou t ~ 50 0; for 'LS169B, t r < 1 5 ns; tf < 6 ns, and 'SI 69, t r < 2.5 ns, tf < 2.5 ns. Vary PRR to measure f max . 

B. Outputs Qq and carry are tested at t n+ -] 6, where t n is the bit-time when all outputs are low. 

C. For 'LSI 69B, V ref = 1.3 V; for 'S169, V ref = 1.5 V. 


FIGURE 3-PROPAGATION DELAY TIMES FROM CLOCK 


'T' ■$/£ 
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SN54170, SN54LS1 70, SN74170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


Separate Read/Write Addressing Permits 
Simultaneous Reading and Writing 

Fast Access Times . . . Typically 20 ns 
Organized as 4 Words of 4 Bits 
Expandable to 1024 Words of n-Bits 

For Use as: 

Scratch-Pad Memory 

Buffer Storage between Processors 

Bit Storage in Fast Multiplication Designs 

Open-Collector Outputs with Low 
Maximum Off-State Current: 

'170 . . . 30 pA 
'LS170 . . . 20/xA 


MARCH 1974 - REVISED MARCH 1988 


SN54170, SN54LS170 . . . J OR W PACKAGE 
SN74170 . . . N PACKAGE 
SN74LS170 . . . D OR N PACKAGE 
(TOP VIEW) 


D2 n 

1 U, 6 

D3 £ 

2 15 

D4 £ 

3 14 

Rb C 

4 13 

Ra C 

5 12 

Q4 C 

6 11 

Q3 £ 

7 10 

GND C 

8 9 


vcc 

D1 

W A 

W B 

G W 

GR 

Q1 

Q2 


SN54LS170 . . . FK PACKAGE 
(TOP VIEW) 


• SIM54LS670 and SN74LS670 Are 
Similar But Have 3-State Outputs 

description 

The '170 and 'LS170 MSI 16-bit TTL register files 
incorporate the equivalent of 98 gates. The register 
file is organized as 4 words of 4 bits each and separate 
on-chip decoding is provided for addressing the four 
word locations to either write-in or retrieve data. This 
permits simultaneous writing into one location and 
reading from another word location. 



/ l— I L-J L_J L_J l_J \ 


3 

2 1 20 19 \ 

D4 

]4 

18[ 

Rb 

]5 

17[ 

NC 

]6 

16[ 

Ra 

D? 

15[ 

Q4 

]8 

14[ 


\A 

H) 12 13 / 


<j 


w A 

W B 

NC 

Gw 

Gr 


NC - No Internal connection 



Four data inputs are available which are used to supply the 4-bit word to be stored. Location of the word is determined 
by the write-address inputs A and B in conjunction with a write-enable signal. Data applied at the inputs should be in its 
true form. That is, if a high-level signal is desired from the output, a high level is applied at the data input for that 
particular bit location. The latch inputs are arranged so that new data will be accepted only if both internal address gate 
inputs are high. When this condition exists, data at the D input is transferred to the latch output. When the write-enable 
input, G\y, is high, the data inputs are inhibited and their levels can cause no change in the information stored in the 
internal latches. When the read-enable input, Gr, is high, the data outputs are inhibited and remain high. 


The individual address lines permit direct acquisition of data stored in any four of the latches. Four individual decoding 
gates are used to complete the address for reading a word. When the read address is made in conjunction with the 
read-enable signal, the word appears at the four outputs. 


This arrangement— data-entry addressing separate from data-read addressing and individual sense line— eliminates recovery 
times, permits simultaneous reading and writing, and is limited in speed only by the write time (30 nanoseconds 
typical) and the read time (25 nanoseconds typical). The register file has a nondestructive readout in that data is not 
lost when addressed. 


All '170 inputs and all inputs except the read enable and write enable of the 'LSI 70 are buffered to lower the drive 
requirements to one Series 54/74 or Series 54LS/74LS standard load, respectively. Input-clamping diodes minimize 
switching transients to simplify system design. High-speed, double-ended AND-OR-INVERT gates are employed for the 
read-address function and drive high-sink-current, open-collector outputs. Up to 256 of these outputs may be wire-AND 
connected for increasing the capacity up to 1024 words. Any number of these registers may be paralleled to provide 
n-bit word length. 

The SN54170 and SN54LS170 are characterized for operation over the full military temperature range of — 55° C to 
125°C; the SN74170 and SN74LS170are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54170, SN54LS170, SN74170, SN74LS170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


WRITE FUNCTION TABLE {SEE NOTES A, B, AND C) READ FUNCTION TABLE (SEE NOTES A AND D) 


READ INPUTS 

OUTPUTS 

Rb 

Ra 

g r 

Q1 

Q2 

Q3 

Q4 

L 

L 

L 

W0B1 

W0B2 

W0B3 

W0B4 

L 

H 

L 

W1B1 

W1B2 

W1B3 

W1B4 

H 

L 

L 

W2B1 

W2B2 

W2B3 

W2B4 

H 

H 

L 

W3B1 

W3B2 

W3B3 

W3B4 

X 

X 

H 

H 

H 

H 

H 


WRITE INPUTS 

WORD 

w B 

W A 

Gw 

0 

1 

2 

3 

L 

L 

L 

Q = D 

GO 

GO 

GO 

L 

H 

L 

GO 

Q = D 

GO 

GO 

H 

L 

L 

Q0 

Q 0 

Q = D 

GO 

H 

H 

L 

GO 

GO 

GO 

Q = D 

X 

X 

H 

GO 

GO 

GO 

GO 


NOTES: A. H = high level, L = low level, X = irrelevant. 

B. (Q = D) - The four selected internal flip-flop outputs will assume the states applied to the four external data inputs. 

C. Qq = the level of Q before the indicated input conditions were established. 

D. W0B1 = The first bit of word 0, etc. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage: '170 5.5 V 

'LS170 7 V 

Off-state output voltage: '170 . 5.5 V 

'LS170 7 V 

Operating free-air temperature range: SN541 70, SN54LS170 (see Note 2) — 55°Cto125°C 

SN74170, SN74LS170 0°C to 70°C 

Storage temperature range — 65° C to 1 50°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. An SN54170 in the W package operating at free-air temperatures above 105°C requires a heat sink that provides a thermal 
resistance from case to free-air, RflCA* °* not rnore 38°C/W 


logic symbols* 


w A 

W B 

Ra 

Rb 

Gyv 

Gr 

D1 

D2 

D3 

D4 


(14) 


(13) 


(5) 


(4) 


( 12 ) 


( 11 ) 


(15) 


(1) 

( 2 ) 

(3) 


o'! o 

> 1A - 
1/ 3 

o\ 0 

l/ 3 
C4 [WRITE] 
EN [READ] 


1A,4D 


2A£ 


( 10 ) 


(9) 

(7) 

( 6 ) 


Q1 

Q2 

Q3 

Q4 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 
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4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


2 


NOTES: 2. An SN54170 in the W package operating at free-air temperatures above 105°C requires a heat sink that provides a thermal 
resistance from case to free-air, RflcA* not more than 38°C/W. 

3. Write select setup time will protect the data written into the previous address. If protection of data in the previous address is not 
required, t su (w) can be ignored as any address selection sustained for the final 30 ns of the write-enable pulse and during th(W) 
will result in data being written into that location. Depending on the duration of the Input conditions, one or a number of 
previous addresses may have been written into. 

4. Latch time is the time allowed for the Internal output of the latch to assume the state of new data. See Figure 2. This is Important 
only when attempting to read from a location immediately after that location has received new data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V|n High-level input voltage 


2 

V 

V | l Low-level input voltage 


0.8 

V 

V|« Input clamp voltage 

V CC = MIN, l| = — 12 mA 

-1.5 

V 

lOH High-level output current 

V CC = MIN, V OH = 5.5V, 
V|h = 2V, V| L = 0.8 V 

30 

mA 

Vql Low-level output voltage 

V CC = MIN, V| H =2V, 

V|i_ = 0.8 V, l 0L =16mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V CC = MAX, V| = 5.5 V 

1 

mA 

l|H High-level input current 

V CC = MAX, V| = 2.4 V 

40 

MA 

1 1 1 _ Low-level input current 

V C c = MAX, V| = 0.4 V 

-1.6 

mA 

ICC Supply current 

Vqq = MAX, 
See Note 5 

SN54170 

127§ 140 

mA 

SN74170 

1 27 § 150 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

£aII typical values are at Vq C = 5V, T^ = 25°C. 

§Typical supply current shown is an average for 50% duty cycle. 

NOTE 5: Maximum Iqq is guaranteed for the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all 
address inputs are grounded, and all outputs are open. 


recommended operating conditions 



SN54170 

SN74170 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 


mm 

High-level output voltage, Vqij 

5.5 

5.5 


Low-level output current, Iol 

16 

16 

Iggi 

Width of write-enable or read-enable pulse, t w 

25 

25 

3 

Setup times, high- or low-level data 
(see Figure 2) 

Data input with respect to 
write enable, tsu(D) 

10 

10 

ns 

Write select with respect to 
write enable, t su (yy) 

15 

15 

ns 

Hold times, high- or low-level data 
(see Note 3 and Figure 2) 

Data input with respect to 
write enable, th(p) 

15 

15 

ns 

Write select with respect to 
write enable, ( w) 

5 

5 

ns 

Latch time for new data, t| atc h (see Note 4) 

25 

25 

■an 

Operating free-air temperature range, T/\ (see Note 2) 

-55 125 

0 70 

wm 
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SN54170, SIM741 70 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


switching characteristics, Vcc = 5 V, T/\ = 25° C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Read enable 

Any Q 

C L = 15 pF, 

R L = 400 n, 

See Figures 1 and 2 

10 

15 

ns 

tPHL 

20 

30 

tPLH 

Read Select 

Any Q 

23 

35 


tPHL 

30 

40 


*PLH 

Write enable 

Any Q 

C L = 15 pF, 

RL = 400n, 

See Figures 1 and 3 

25 

40 


tpHL 

34 

45 


tPLH 

Data 

Any Q 

20 

30 

ns 

tpHL 

30 

45 


^tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 



schematics of inputs and outputs 
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SN54LS170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS170 

SN74LS170 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

SSZS^E^EBi] 

mm 

High-level output voltage, VoH 

5.5 

5.5 

mm 

Low-level output current, Iol 

4 

8 

UQj 

Width of write-enable or read-enable pulse, t w 

25 

25 

mm 

Setup times, high- or low-level data 
(see Figure 2) 

Data input with respect to 
write enable, t su (p) 

10 

10 

ns 

Write select with respect to 
write enable, t su (w) 

15 

15 

ns 

Hold times, high- or low-level data 
(see Note 3 and Figure 2) 

Data input with respect to 
write enable, tj-,( D) 

15 

15 

ns 

Write select with respect to 
write enable, tpjyy) 

5 

5 

ns 

Latch time for new data, t| a tch ( see Note 4) 

25 

25 

■ag 

Operating free-air temperature range, 

-55 125 

0 70 

■Si 


NOTES: 3. Write-select setup time will protect the data written Into the previous address. If protection of data In the previous address is not 
required. t su (yy) can be ignored as any address selection sustained for the final 30 ns of the write-enable pulse and during t^yy) 
will result in data being written into that location. Depending on the duration of the Input conditions, one or a number of 
provlous addresses may have been written into. 

4. Latch time is the time allowed for the internal output of the latch to assume the state of new data. See Figure 2. This is important 
only when attempting to read from a location Immediately after that location has received new data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN54LS170 

SN74LS170 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|pj High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|« Input clamp voltage 

V C c = MIN, 1 1 <= — 18 mA 

-1.5 

-1.5 

V 

Iqh High-level output current 

V CC = MIN, Voh = 5.5V, 

V | [_ = V | l max , V | r = 2 V 

100 

100 

P A 

Vql Low-level output voltage 

V C C = MIN, 

V,h = 2V, 

V| L = V| L max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

li 

maximum input voltage 

Any D, R, or W 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

Gr or Gyy 

0.2 

0.2 

l||-l High-level input current 

Any D, R, or W 

V CC = MAX, V| = 2.7 V 

20 

20 

MA 

Gr or (Syy 

40 

40 

l|L Low-level input current 

Any D, R, or W 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

Gr or Gyy 

-0.8 

-0.8 

ICC Supply current 

V CC = MAX, See Note 5 

25 40 

25 40 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5V,T^ = 25°C, 

NOTE 5: Ice is measured under the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address inputs are ground, 
and all outputs are open. 
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SN54LS170, SN74LS170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Read enable 

Any Q 

C L = 15 pF, 

R|_ = 2 kO, 

See Figures 1 and 2 

20 

30 

ns 

tPHL 

20 

30 

*PLH 

Read select 

Any Q 

25 

40 

ns 

*PHL 

24 

40 

*PLH 

Write enable 

Any Q 

C[_ = 1 5 pF, 

R|_ = 2 kn. 

See Figures 1 and 3 

30 

45 

ns 

*PHL 

26 

40 

*PLH 

Data 

Any Q 

30 

45 


IPHL 

22 

35 



hpi_H = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
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SN54170, SN54LS170, SN74170, SN74LS170 
4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


v cc 


FROM OUTPUT 
UNDER TEST 



TEST 

POINT 


C|_ includes probe and jig capacitance 

LOAD CIRCUIT 


FIGURE 1 


WRITE SELECT 
INPUT W A or Wg 
(See Note A) 


DATA INPUT 
D1,D2, D3,orD4 
(See Note A) 



WRITE-ENABLE 
INPUT G m 



3 V 

0 V 

3 V 

0 V 

3 V 

0 V 


READ SELECT 
INPUT R a or R B 


•Vref 


-Vref 


(See Note B) /. i\ 


| 1 

1 


1 1 w t ► 


READ ENABLE 

INPUT G R 

1 V" !; 

^ref 

1 


| l i 

1 H— *-)'PHL 1 

h-*~| *PLH 

OUTPUT 

Q1, Q2, Q3, or Q4 

1 y I 

! \ Vref | 

-Jl-— 


3 V 

0 V 

3 V 

0 V 

' v OH 
v OL 



VOLTAGE WAVEFORMS 
FIGURE 2 


NOTES: A. High-level input pulses at the select and data inputs are illustrated in Figure 2; however, times associated with low-level pulses are 
measured from the same reference points. 

B. When measuring delay times from a read-select input, the read-enable input is low. When measuring delay times from the 
read-enable input, both read-select inputs have been established at steady states. 

C. In Figure 3, each select address is tested. Prior to the start of each of the above tests, both write and read address inputs are 

stablized with and Wg = Rg. During the test G p is low. 

D. Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, Z out ~ 50 H, duty cycle < 50%, 
t r < 10 ns and tf < 1 0 ns for ' 1 70, and t r < 15 ns and tf < 6 ns for 'LSI 70. 

E. For '170, V re f = 1 .5 V; for 'LSI 70, V ref = 1.3 V. 
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SN54170, SN54LS170, SN74170, SN74LS170 

4-BY-4 REGISTER FILES WITH OPEN-COLLECTOR OUTPUTS 



PARAMETER MEASUREMENT INFORMATION 


DATA INPUT 
D1, D2, D3 or D4 





WRITE-ENABLE 
INPUT G w 


/ 


OUTPUT 
Q1,Q2,Q3 or Q4 




VOLTAGE WAVEFORM 1 


3 V 

0 V 

3 V 

0 V 

v OH 

VOL 


DATA INPUT 
D1, D2, D3 or Q4 




WRITE JiNABLE 
INPUT G w 


OUTPUT 

Q1, Q2. 03, or 04 




3 V 

0 V 

3 V 

0 V 

3 V 


VOLTAGE WAVEFORM 2 
FIGURE 3 


NOTES: A. High-level input pulses at the select and data inputs are illustrated in Figure 2; however, times associated with low-level pulses are 
measured from the same reference points. 

B. When measuring delay times from a read-select input, the read-enable input is low. When measuring delay times from the 
read-enable input, both read-select inputs have been established at steady states. 

C. In Figure 3, each select address is tested. Prior to the start of each of the above tests, both write and read address inputs are 
stabilized with W A = R A and W B = Rg. During the test Gr is low. 

D. Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, Z out » 50 S7, duty cycle < 50%, 
t r < 10 ns and tf < 10 ns for '170, and t r < 15 ns and tf < 6 ns for 'LS170. 

E. For '170, V ref = 1.5 V; for 'LS170, V ref = 1.3 V. 
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SN54LS171, SN74LS171 
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


Contains Four Flip-Flops with Double Rail 
Outputs 

Buffered Clock and Clear Inputs 
Individual Data Inputs to Each Flip-Flop 


description 

These monolithic, positive-edge triggered flip-flops 
utilize the latest low-power Schottky circuitry to imple- 
ment D-type flip-flop logic. They have a direct clear in- 
put and complementary outputs from each flip-flop. 


DECEMBER 1983 - REVISED MARCH 1988 


SN54LS171 . . . J OR W PACKAGE 
SN74LS171 . . . D OR N PACKAGE 
(TOP VIEW) 


IQ 

2Q 

2Q 

2D 

3D 

3Q 

3Q 

GND 


2 15 H 


14: 
13 : 

i 2 : 

to 

10: 

9 : 


Vcc 

IQ 

ID 

CLR 

CLK 

4D 

4Q 

4Q 


Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock triggering 
occurs at a particular voltage level and is not directly 
related to the transition time of the positive going pulse. 
When the clock input is at either the high or low level, 
the D input signal has no effect at the output. 


logic diagram (positive logic) 



IQ 

IQ 

2Q 

2Q 

3Q 

3Q 

4Q 

4Q 


SN54LS171 . . . FK PACKAGE 
(TOP VIEW) 


loau o a 

M <- 2 > >- 



f 

V 2 V 20 *19 \ 

2Q 

b 4 

18 [ 

2D 

55 

1 7 C 

NC 

P 6 

16 C 

3D 

P? 

15 [ 

3Q 

]8 

14 [ 


\ 

9 10 11 12 13 / 


ID 

CLR 

NC 

CLK 

4D 


NC-No internal connection 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUTS 

CLR CLK 

D 

Q Q 

L X 

X 

L H 

H t 

H 

H L 

H t 

L 

L H 

H L 

X 

Qq Qq 


logic symbol* 


CLR 

CLK 

ID 

2D 

3D 

4D 


(13)^ 

R 

M 1 r 

(12) 

(141 

ID 

(4) 


(5) 


(11) 




(15) 

(1) 

(3) 

( 2 ) 

( 6 ) 

(7) 

( 10 ) 

(9) 


IQ 

IQ 

2Q 

2Q 

3Q 

3Q 

4Q 

4Q 



iThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS171, SN74LS171 

QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^C (See Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS171 Circuits — 55 C to 125 C 

SN74LS1 71 Circuits 0°C to 70°C 

Storage temperature range — 65°C to 1 50°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 
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SN54LS 171, SN74LS171 
QUADRUPLE D TYPE FLIP-FLOPS WITH CLEAR 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS171 

SN74LS171 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|K Input clamp voltage 

V cc = MIN, l| = - 18 mA 

- 1.5 

-1.5 

V 

High-level output 

V ° H voltage 

V cc = MIN, V| H =2 V, 

V IL = MAX 

•oh = - , 1 mA 


2.7 3.4 

V 

Low-level output 

VOL 

voltage 

V cc = MIN, V m = 2 V, 

V| L = MAX 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

V 

Input current at 
|| maximum input 

voltage 

V CC = MAX, Vj = 7 V 

0.1 

0.1 

mA 

High-level input 

1 1 H 

current 

Vcc = MAX. V, = 2 .7 V 

20 

20 


Low-level 

l||_ input 

current 

D inputs 

V CC = MAX, V| = 0.4 V 

-0.4 

- 0.4 

ig 

All others 

-0.2 

-0.2 

mA 

Short-circuit output 

'os§ 

current 

V C C = MAX, v 0 =ov 

- 20 - 1 00 

-20 -100 

mA 

Ice Supply current 

Vcc = MAX, See Note 1 

14 25 

14 25 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
NOTE 1 : l cc is measured with all inputs grounded and all outputs open. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS171 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

*max 




20 

30 


MHz 

IPLH 

CLK 

Q, Q 



15 

25 

ns 

*PHL 

R|_ = 2 kn, C L = 1 5 pF 


18 

30 

ns 

l PLH 

CLR 




18 

30 

ns 

*PHL 




24 

40 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN74172 

16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 

MAY 1972 — REVISED MARCH 1988 


I • Independent Read/Write Addressing Permits 
| Simultaneous Reading and Writing 

I • Organized as Eight Words of Two Bits Each 

' • Fast Access Times: 

From Read Enable ... 15 ns Typical 
From Read Select ... 33 ns Typical 

• 3-State Outputs Simplify Use in 
Bus-Organized Systems 

• Applications: 

Stacked Data Registers 
Scratch-Pad Memory 
Buffer Storage Between Processors 
Fast Multiplication Schemes 

description 

The SN74172, containing the equivalent of 201 gates 
on a monolithic chip, is a high-performance 16-bit 
register file organized as eight words of two bits each. 

Multiple address decoding circuitry is used so that the 
read and write operation can be performed indepen- 
dently on two word locations. This provides a true 
simultaneous read/write capability. Basically, the file 
consists of two distenct sections (see Figure 1). 

Section 1 permits the writing of data into any two-bit 
word location while reading two bits of data from 
another location simultaneously. To provide this 
flexibility, independent decoding is incorporated. 

Section 2 of the register file is similar to section 1 
with the exception that common read/write address 
circuitry is employed. This means that section 2 can 
be utilized in one of three modes: 

1 ) Writing new data into two bits 

2) Reading from two bits 

3) Writing into and simultaneously 
reading from the same two bits. 

Regardless of the mode, the operation of section 2 is 
entirely independent of section 1. 


SN74172 . . . N PACKAGE 
(TOP VIEW) 


1W1 

1W0 

1GW 

1DB 

2DB 

CLK 

1R2 

1R1 

1R0 

1QB 

2Qb 

GND 



schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 



Other inputs: R e q ■ 8 kll NOM 


logic symbol t 



1QA 

2QA 

1QB 

2QB 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN74172 

16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


description (continued) 

The three-state outputs of this register file permit connection of up to 129 compatible outputs and one Series 54/74 
high-logic-level load to a common system bus. The outputs are controlled by the read-enable circuitry so that they 
operate as standard TTL totem-pole outputs when the appropriate read-enable input is low or they are placed in a 
high-impedance state when the associated read-enable input is at a high logic level. To minimize the possibility that two 
outputs from separate register files will attempt to take a common bus to opposite logic levels, the read-enable circuitry 
is designed such that disable times are shorter than enable times. 

All inputs are buffered to lower the drive requirements of the clock, read/write address, and write-enable inputs to one 
normalized Series 54/74 load, and of all other inputs to one-half of one normalized Series 54/74 load. 


Functions of the inputs and outputs of the SN74172 are as shown in the following table. 


FUNCTION 

SECTION 1 

SECTION 2 

DESCRIPTION 

Write Address 

1W0, 1W1, 1W2 

2W/R0, 2W/R1, 2W/R2 

Binary write address selects one of eight two-bit 
word locations. 

Write Enable 

1GW 

2GW 

When low, permits the writing of new data into 
the selected word location on a positive transition 
of the clock input. 

Data Inputs 

IDA, 1 DB 

2DA, 2DB 

Data at these inputs is entered on a positive 
transition of the clock input into the location 
selected by the write address inputs if the write 
enable input is low. Since the two sections are 
independent, it is possible for both write functions 
to be activated with both write addresses selecting 
the same word location. If this occurs and the 
information at the data inputs is not the same for 
both sections (i.e., 1DA¥=2DA and/or 
1DB=A2DB) the low-level data will predominate 
in each bit and be stored. 

Read Address 

1 RO, 1 R 1 , 1R2 

Common with 

write address 

Binary write address selects one of eight two-bit 
word locations. 

Read Enable 

1GR 

2GR 

When read enable is low, the outputs assume the 
levels of the data stored in the location selected by 
read address inputs. When read enable is high, the 
associated outputs remain in the high-impedance 
state and neither significantly load nor drive the 
lines to which they are connected. 

Data Outputs 

10 A , IQb 

2Qa, 2Qb 

Clock 

CK 

The positive-going transition of the clock input 
will enter new data into the addressed location if 
the write enable input is low. The clock is 
common to both sections. 
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SN74172 

16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage (see Note 1) 7 V 

Input voltage 5.5 V 

Output voltage (see Note 2) 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature — 65°Cto150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. This is the maximum voltage which should be applied to any output when it is in the high-impedance state. 

recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V|h High-level Input voltage 


2 

V 

V||_ Low-level input voltage 


0.8 

V 

V|K Input clamp voltage 

Vcc=MIN, 1 1 = —12 mA 

-1.5 

V 

Vqh High-level output voltage 

V CC =MIN, V|h = 2V, 

V|l = 0.8 V, lOH = -5.2 mA 

2.4 3 

V 

Vol Low-level output voltage 

V C c=M |N . V|H = 2 V, 

V|l = 0.8 V, Iol= 16 mA 

0.2 0.4 

V 

*0(off) Off-state (high-impedance state) output current 

V C C = MAX, Vo = 2.4 V 

40 

pA 

V CC = MAX, Vo = 0.4 V 

-40 

l| Input current at maximum input voltage 

V CC = MAX, V| - 5.5 V 

1 

mA 

l|H High-level input current 

V C C = MAX, V| = 2.4 V 

40 

pA 

l|(_ Low-level input current 

2W/R0, 2W/R1, 2W/R2, 
1GW, 2GW, or clock 

Vqc = MAX, V| = 0.4 V 

-1.6 

mA 

Any other input 

-0.8 

lOS Short-circuit output current*? 

Vqc= max 

-18 -55 

mA 

ICC Supply current 

V CC = MAX, All inputs at 4.5 V, 
Outputs open 

112 170 

mA 



MIN NOM MAX 

rnrrci 

Supply voltage, Vqc 

4.75 5 5.25 

wm 

High-level output current, Iqh 

-5.2 


Low-level output current, Iol 

16 

EEi 

Clock frequency, f^g^ 

O 

CM 

O 


Width of clock pulse, t w ( c | oc |<) 

25 


Setup time, t su (see Figure 1) 

Write select 

l w(clock)+10 

ns 

Hiqh-level data 

30 

Low-level data 

45 

Write enable 

35 

Hold time, th(see Figure 1 ) 

Write select 

0 

ns 

Write enable 

0 

Data release time, t re | ease (see Figure 1) 

High-level data 

0 

ns 

Low-level data 

0 

Operating free-air temperature’ T^ 

o 

-J 

O 

”c 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values are at V^c = 5 V,T/\ = 25 C. 

§Not more than one output should be shorted at a time. 
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SN74172 

16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C, R[_ = 400 £2 


PARAMETER 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

^max 

Maximum clock frequency 


20 

m 

'PLH 

Propagation delay time, low-to-high-level output from read select 



33 

45 

ns 

*PHL 

Propagation delay time, high-to-low-level output from read select 

C L = 50 pF, 
See Figure 2 


30 

45 

'PLH 

Propagation delay time, low-to-high-level output from clock 


35 

50 

ns 

'PHL 

Propagation delay time, high-to-low-level output from clock 


35 

50 

'PZH 

Output enable time to high level 



14 

30 

ns 

'PZL 

Output enable time to low level 



16 

30 

'PHZ 

Output disable time from high level 

C|_= 5 pF, 


6 

20 

ns 

*PLZ 

Output disable time from low level 

See Figure 2 


11 

20 


PARAMETER MEASUREMENT INFORMATION 


CLOCK 

INPUT 


WRITE 

SELECT 

INPUTS 


DATA INPUT 
(LOW LEVEL DATA) 


WRITE 

ENABLE 

INPUTS 


\l I / 

^jrl.SV /l.5V 

^ 

l SU . 1 . 1 . 


3 V 

0 V 




DATA INPUT 
(HIGH-LEVEL DATA) 


>kG7 






'(See NoteC)-*-KH ’h 

/ V 

1.5 V 


* 


Release 

i^Ncj 


I 'release 


0 

K*i*h 


V 3 

yri.s v 

-c. o 


3 v 

o v 

3 v 

v 
3 V 

V 


r*-'PLH-H 

, >h — V ° H 

15V v_ 


w 


*PLH ■ 


SWITCHING TIMES FROM CLOCK INPUT 


^KlTv 


v OL 

v OH 

VqL 


VOLTAGE WAVEFORMS 
FIGURE 2 
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SN74172 

16-BIT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 




ENABLE AND DISABLE TIMES FROM READ ENABLE 

NOTES: A. Input waveforms are supplied by pulse generators 
having the following characteristics: t r < 7 ns, 
t f < ns, PRR = 1 MHz, Z out « 50 H. 

B. Waveform 1 is for an output with internal conditions 
such that the output is low except when disabled. 
Waveform 2 is for an output with internal conditions 
such that the output is high except when disabled. 

C. Write select setup time, as specified, will protect data 
written into previous address. 

D. Load circuit is shown on page 


VOLTAGE WAVEFORMS 
FIGURE 2 (continued) 
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SN54173, SN54LS173A, SN74173, SN74LS173A 
4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS 

OCTOBER 1976— REVISED MARCH 1988 


3-State Outputs Interface Directly with 
System Bus 

Gated Output-Control Lines for Enabling 
or Disabling the Outputs 

Fully Independent Clock Virtually Elimi- 
nates Restrictions for Operating in One of 
of Two Modes: 

Parallel Load 
Do Nothing (Hold) 

For application as Bus Buffer Registers 


SN54173, SN54LS173A . . . J OR.W PACKAGE 
SN74173 . . . N PACKAGE 
SN74LS173A . . . D OR N PACKAGE 
(TOP VIEW) 


M C 

1 LJi6 

N C 

2 15 

10 C 

3 14 

2Q C 

4 13 

3Q C 

5 12 

4Q C 

6 11 

CLK C 

7 10 

GND n 

8 9 


D 3D 
H 41 D 
U G2 


TYPICAL 

TYPE PROPAGATION 
DELAY TIME 

'173 23 ns 

LS173A 18 ns 


MAXIMUM 
CLOCK 
FREQUENCY 
35 MHz 
50 MHz 


TYPICAL 

POWER 

DISSIPATION 

250 mW 
95 mW 


description 

The '173 and 'LSI 73 A four-bit registers include D-type 
flip-flops featuring totem-pole three-state outputs 
capable of driving highly capacitive or relatively low- 
impedance loads. The high-impedance third state and 
increased high-logic-level drive provide these flip-flops 
with the capability of being connected directly to and 
driving the bus lines in a bus-organized system without 
need for interface or pull-up components. Up to 128 of 
the SN74173 or SN74LS173A outputs may be con- 
nected to a common bus and still drive two Series 54/74 
or 54LS/74LS TTL normalized loads, respectively. 
Similarly, up to 49 of the SN54173 or SN54LS173A 
outputs can be connected to a common bus and drive 
one additional Series 54/74 or 54LS/74LS TTL nor- 
malized load, respectively. To minimize the possibility 
that two outputs will attempt to take a common bus to 
opposite logic levels, the output control circuitry is 
designed so that the average output disable times are 
shorter than the average output enable times. 


SN54LS173A . . . FK PACKAGE 
(TOP VIEW) 


a a: 
_ O Oj 
2 5 2 > O 




NC - No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Q 

CLEAR 

CLOCK 

DATA ENABLE 

DATA 

D 

G1 

G2 

H 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

Qo 

L 

t 

H 

X 

X 

oo 

L 

t 

X 

H 

X 

Qo 

L 

t 

L 

L 

L 

L 

L 

t 

L 

L 

H 

H 


When either M or N (or both) is (are) high the output is 
disabled to the high-impedance state; however sequential 
operation of the flip-flops is not affected. 


Gated enable inputs are provided on these devices for controlling the entry of data into the flip-flops. When both data-enable 
inputs are low, data at the D inputs are loaded into their respective flip-flops on the next positive transition of the buffered 
clock input. Gate output control inputs are also provided. When both are low, the normal logic states (high or low levels) of 
the four outputs are available for driving the loads or bus lines. The outputs are disabled independently from the level of the 
clock by a high logic level at either output control input. The outputs then present a high impedance and neither load nor 
drive the bus line. Detailed operation is given in the function table. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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logic symbols? 


clr12£L 


'173 




nJ2L 


giJSLcJ 


n? 


CLK-liL 


id_L12L 


EN 


Cl 


2DJHL 




tn (12) 


An (ID 


(4) 

-IQ 

(51 


(6) 

-4Q 


'LS173A 


n r (15) 

R 

M (D 

“sr 

M (2) n*. 

fii (9) r*s> 

IT 

H? (10)r^ 

ri if (7) 





EN 


Cl 


, (14) 

ID t> 

, (13) 


, (12) 


, (11) 




1 These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 


logic diagram (positive logic) 



Pin numbers shown are for D, J, N, and W packages. 










SINf 541 73, SN54LS173A, SN74173, SN74LS173A 
4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (s ee N° te 1 ) 7 V 

Input voltage: '173 5.5 V 

'LS173A 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54173, SN54LS1 73A — 55°Cto125°C 

SN74173, SN74LS173A 0°C to 70° C 

Storage temperature range — 65°Ctol50°C 

NOTE 1 : Voltage values are with respect to network ground terminals. 


schematics of inputs and outputs 


•173 'LS173A 
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SN54173, SN74173 

4-BIT D-TYPE REGISTERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54173 

SN74173 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

wm 

High-level output current, Ioh 

-2 

-5.2 

rrn 

Low-level output current, Iol 

16 

16 


Input clock frequency, fciock 

0 25 

0 25 

[221 


20 

20 

wm 

Setup time, t su 

Data enable 

17 

17 

ns 

Data 

10 

10 

Clear inactive state 

10 

10 

Hold time, t^ 

Data enable 

2 

2 

ns 

Data 

10 

10 

| Operating free-air temperature, 

-55 125 

0 70 

H3 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN 

TYPt MAX 


V|H 

High-level input voltage 


2 

wm 

V|L 

Low-level input voltage 


0.8 

wm 

V|K 

Input clamp voltage 

Vcc “ MIN, 

l| --12 mA 

-1.5 

wm 

VOH 

High-level output voltage 

Vcc “ MIN, 
V|L * 0.8 V, 

V|H * 2 V, 

Iqh “ max 

2.4 

V 

VOL 

Low-level output voltage 

Vcc “ MIN, 
V||_ = 0.8 V, 

V|H = 2V. 

*OL = 16 mA 

0.4 

V 

'O(off) 

Off-state (high-impedance state) output current 

Vcc * MAX, 

Vq = 2.4 V 

40 

pA 

> 

CN 

n 

X 

> 

Vq - 0.4 V 

-40 

1 1 Input current at maximum input voltage 

Vcc = MAX, 

V| - 5.5 V 

1 


•|H 

High-level input current 

Vcc 1 MAX. 

V| = 2.4 V 

40 

fHil 

warn 

Low-level input current 

Vcc " max, 

V| - 0.4 V 

-1.6 

I2QI 

•os 

Short-circuit output current § 

Vcc = max 

-30 

-70 

ESI 

Ice 

Supply current 

Vcc = max. 

See Note 2 

50 72 

Ed 


^For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq « 5 V, T/^ = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: Ice '* measured with all outputs open; clear grounded following momentary connection to 4.5 V; N, G1, G2, and all data inputs 
grounded; and the clock input and M at 4.5 V, 


switching characteristics, Vcc = 5 V, Ta = 25° C, Rl = 400 n 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 


f max 

Maximum clock frequency 


25 

35 



‘PHL 

Propagation delay time, high-to-low-level output from clear input 



18 

27 

wm 

l PLH 

Propagation delay time, low-to-high-level output from clock input 

C L = 50 pF, 


28 

43 

ns 

*PHL 

Propagation delay time, high-to-low-level output from clock input 

See Note 3 


19 

31 

. l PZH 

Output enable time to high level 


7 

16 

30 

ns 

l PZL 

Output enable time to low level 


7 

21 

30 

*PHZ 

Output disable time from high level 

C L = 5pF, 

3 

5 

14 


1PLZ 

Output disable time from low level 

See Note 3 

3 

11 

20 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS173A, SN74LS173A 
4-BIT DTYPE REGISTERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS173A 

SN74LS173A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

nmmmm 

V 

High-level output current, Ioh 

-1 

-2.6 

Ei 

Low-level output current, Iol 

12 

24 


Input clock frequency, fclock 

0 30 

0 30 

I.WHi 

Width of clock or clear pulse, t w 

25 

25 

Wm 

Setup time, t su 

Data enable 

35 

35 

ns 

Data 

17 

17 

Clear inactive state 

10 

10 

Hold time, th 

Data enable 

0 

0 

ns 

Data 

3 

3 

Operating free-air temperature, T 

-55 125 

o 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS'*' 

SN54LS173A 

SN74LS173A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.7 

0.8 

m 

V|« Input clamp voltage 

V CC = MIN, l| = —18 mA 

-1.5 



Vqh High-level output voltage 

V CC = MIN, V|h = 2V, 

V||_ = V|L m ax IQH = MAX 

2.4 3.4 

ED 

V 

Vql Low-level output voltage 

V CC = MIN, 
V| L = 0.8 V 

lOL = *2 mA 

0.25 0.4 

0.25 0.4 

V 

*OL = 24 mA 


0.35 0.5 

1 Oloff ) Off-state (high-impedance state) output current 

Vcc = MAX, 
V| H = 2V 

Vo = 2.7 V 

20 

20 

pA 

Vq = 0.4 V 

-20 

-20 

l| Input current at maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 


1 1 h High-level input current 

V C C = MAX, V| = 2.7 V 

20 

20 

warn 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

iubJi 

lOS Short-circuit output current® 

Vcc = MAX 

-30 -130 

-30 -130 


ICC Supply current 

Vcc = MAX , See Note 2 

19 30 

19 24 

Bl 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t AH typical values are at Vqq = 5 V, Ta = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: Iqc is measured with all outputs open; clear grounded following momentary connection to 4.5 V; N, G1, G2, and all data inputs 
grounded; and the clock input and M at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25° C, R[_ = 667 f2 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

Q2IO 

*max 

Maximum clock frequency 


30 50 

Esai 

tPHL 

Propagation delay time, high-to-low-level output from clear input 


26 

35 

mm 

»PLH 

Propagation delay time, low-to-high-level output from clock input 

C L = 45pF, 

17 

25 


*PHL 

Propagation delay time, high-to-low-level output from clock input 

See Note 3 

22 

30 


*PZH 

Output enable time to high level 


15 

23 


*PZL 

Output enable time to low level 


18 

27 


tPHZ 

Output disable time from high level 

C|_ = 5 pF, 

11 

20 


*PLZ 

Output disable time from low level 

See Note 3 

11 

17 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54174, SN 54 1 75, SN54LS174, SN54LS175, SN54S174, SN54S175, 
SN74174, SN74175, SN74LS174, SN74LS175, SN74S174, SN74S175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 

DECEMBER 1972-REVISED MARCH 1988 


'174, 'LS174, 'SI 74 . . . HEX D-TYPE FLIP-FLOPS 
'175, 'LS175, 'SI 75 . . . QUADRUPLE D-TYPE FLIP-FLOPS 


I • '174, 'LS174, 'S174 Contain Six Flip-Flops 

I with Single-Rail Outputs 

| o '175, 'LS175, 'S175 Contain Four Flip-Flops 
with Double-Rail Outputs 

• Three Performance Ranges Offered: See 
Table Lower Right 

o Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Applications include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

description 

These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop logic. 
All have a direct clear input, and the '175, 'LS175, and 
'S175 feature complementary outputs from each flip- 
flop. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock triggering 
occurs at a particular voltage level and is not directly 
related to the transition time of the positive-going pulse. 
When the clock input is at either the high or low level, 
the D input signal has no effect at the output. 


SN54174, SN54LS174, SN54S174 . . . J OR W PACKAGE 
SN74174 . . . N PACKAGE 
SN74LS174, SN74S174 . . . D OR N PACKAGE 
(TOP VIEW) 


CLR C 


->16 

3 vcc 

IQ C 

2 

15 

3 6Q 

idC 

3 

14 

H 60 

2D (I 

4 

13 

3 5D 

2Q C 

5 

12 

3 5Q 

3D C 

6 

11 

3 4D 

3QU 

7 

10 

3 4Q 

gndC 

8 

9 

3 CLK 


SN54LS1 74, SN54S174 . . . FK PACKAGE 
(TOP VIEW) 



SN54175, SN54LS175, SN54S175 . . . J OR W PACKAGE 
SN74175 . . . N PACKAGE 
SN74LS175, SN74S175 . . . D OR N PACKAGE 
(TOP VIEW) 


These circuits are fully compatible for use with most 
TTL circuits. 

FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUTS 

CLEAR CLOCK D 

o at 

L X X 

H t H 

H t L 

H L X 

L H 

H L 

L H 

Qq Qq 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant 

t = transition from low to high level 
Qq = the level of Q before the indicated steady-state 
input conditions were established. 

T = '175, 'LSI 75, and 'S175 only 

TYPICAL TYPICAL 

MAXIMUM POWER 

TYPES 

CLOCK DISSIPATION 

FREQUENCY PER FLIP-FLOP 
'174, '175 35 MHz 38 mW 

'LSI 74, 'LSI 75 40 MHz 14 mW 

'SI 74, 'SI 75 110MHz 75mW 


clr[ 


-J^6 

3 v C c 

iq[ 

2 

15 

340 

iqL 

3 

14 

J4Q 

ID C 

4 

13 

3 4D 

2D L 

5 

12 

33D 

2QL 

6 

11 

3 3Q 

2QL 

7 

10 

3 30 

gndC 

8 

9 

3 CLK 


SN54LS175, SN54S175 . . . FK PACKAGE 
(TOP VIEW) 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S175, 
SN74174, SN74175, SN74LS174, SN74LS175, SN74S174, SN74S175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


logic symbols t 


'174 


'175 


CLR 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 


(1 > r-J 

R 

>C1 

n r 

(2) 

(9) ! 

1 

(3) 

ID 

(4) 

(5) 


(6) 


(7) 


(11) 


(10) 


(13) 

(12) 


(14) 

(15) 







CLR 


CLK 

IQ 

2Q 

ID 

3Q 

4Q 

2D 

5Q 

6Q 

3D 


4D 


( 1 ) 


(9) 


(4) 


(5) 


(13) 


R 

fe>C1 


( 12 ) 


ID 


( 2 ) 


(3) 

(7) 

( 6 ) 

( 10 ) 

( 11 ) 

(15) 

(14) 


IQ 

IQ 

2Q 

20 

3Q 

3Q 

4Q 

4Q 



^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 

logic diagrams (positive logic) 


'174, 'LS174, 'S174 '175, 'LS175, 'S175 




Pin numbers shown are for D, J, N, and W packages. 
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SN54174, SN54175, SIU54LS174, SN54LS175, SN54S174, SN54S175, 
SN74174, SW74175, SN74LS174, SN74LS175, SN74S174, SN74S175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


schematics of inputs and outputs 


SN54174, SN54175, SN74174, SN74175 


EQUIVALENT OF ALL 

INPUTS 

V CC — 




| R eq 


INPUT — 

fl 

Y 

Clock, D: 

/ 

Rgq = 8 kH 

NOM 

Clear: 

Req = 4 kTi 

NOM 


TYPICAL OF ALL OUTPUTS 

100 si I 

NOM j 

v cc 

y 


a 



SN54LS174, SM54LS175, SN74LS174, SN74LS175 


EQUIVALENT OF ALL INPUTS 

< 

o 

0 

1 

> R eq 

— 

INPUT — < 

< 

P j 

1 

Clock: 

At 

R eq = 23 kll NOM 

Clear, D: 

R eq = 28 Ml NOM 


SN54S174, SN54S175, SN74S174, SN74S175 
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TTL Devices 


SN54174, SN54175, SN74174, SN74175 
HEX/QUADRUPLE D TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54174, SN54175 Circuits — 55°Cto125°C 

SN74174, SN74175 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54174, SN54175 

SN74174, SN74175 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-800 

-800 

KOI 

Low-level output current, Iol 

16 

16 

w^m 

Clock frequency, f^ock 

0 25 

0 25 

ifcLiWI 

Width of clock or clear pulse, t w 

20 

20 


Setup time, t su 

Data input 

20 

20 


Clear inactive-state 

25 

25 


Data hold time, t^ 

5 

5 


Operating free-air temperature, T a 

-55 125 

0 70 

”c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V|p| High-level input voltage 


2 

V 

V||_ Low-level input voltage 


0.8 

V 

Vik Input clamp voltage 

Vcc = MIN, 1 1 = - 1 2 mA 

-1.5 

V 

Vqh High-level output voltage 

V C C = MIN, V| H = 2 V, 

V|l = 0.8 V, I oh = -800(jA 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V|h = 2 V, 

V| L - 0.8 V, l 0 L = 16 mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

mA 

ljH High-level input current 

Vcc = MAX, V| = 2.4 V 

40 

pA 

l||_ Low-level input current 

Vcc = MAX, V| = 0.4 V 

-1.6 

mA 

los Short-circuit output currentS 

Vcc = MAX 

SN54' 

-20 -57 

mA 

SN74' 

-18 -57 

'CC Supply current 

Vcc = MAX, See Note 2 

'174 

45 65 

mA 

'175 

30 45 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

-I- A 1 1 typical values are at Vqq = 5 V, = 25°C. 

^Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Iqq is measured after a momentary ground, then 4.5 V, is 
applied to clock. 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 


f m ax Maximum clock frequency 

Cl = 1 5 pF, 

R L = 400 n. 

See Note 3 

25 35 

§HH 

Propagation delay time, low-to-high-level output from clear 
* PLH (SN54175, SN74175 only) 

16 25 

ns 

tpHL Propagation delay time, high-to-low-level output from clear 

23 35 

ns 

tpLH Propagation delay time, low-to-high-level output from clock 

o 

CO 

a 

CN 

USB 

tpm_ Propagation delay time, high-to-low-level output from clock 

24 35 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS174, SN54LS175, SN74LS174, SN74LS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS174, SN54LS175 Circuits — 55°Cto125°C 

SN74LS174, SN74LS175 Circuits . . 0°C to 70°C 

Storage temperature range -65 C to 150 C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54LS174 

SN54LS175 

SN74LS174 

SN74LS175 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 


HI 

High-level output current, Iqh 

-400 

-400 

m 

Low-level output curient, Iql 

4 

8 


Clock frequency, f c | 0 ck 

0 30 

o 

CO 

o 


Width of clock or clear pulse, t w 

20 

20 

■a 

Setup time, t su 

Data input 

20 

20 

SB 

Clear inactive-state 

25 

25 


Data hold time, t^ 

5 

5 

wm 

Operating free-air temperature, T^ 

-55 125 

0 70 

m 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN54LS174 

SN54LS175 

SN74LS174 

SN74LS175 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|[-j High-level input voltage 


2 

2 

V 

V|i_ Low-level input voltage 


0.7 

0.8 

V 

V|k 1 nput clamp voltage 

V cc = MIN, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V CC - MIN, V| H = 2V, 

V | l = V | L max , IQH = —400 ,uA 

2.5 3.5 

2.7 3.5 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2 V, 

V|l - V | l max 

Iql " 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

V C C = MAX, V|=7V 

0.1 

0.1 

mA 

l|l_l High-level input current 

V CC = MAX. V | = 2.7 V 

20 

20 

139 

1 1 L Low-level input current 

Vcc = MAX, V | = 0.4 V 

-0.4 

-0.4 

332 

l 0 s Short-circuit output current S 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

IqC Supply current 

Vqc = MAX, See Note 2 

'LSI 74 

16 26 

16 26 

mA 

'LSI 75 

11 18 

1 1 18 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
i All typical values are at V cc 5 V. T A 25 C. 

S Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Iqq is measured after a momentary ground, then 4.5 V, is 
applied to clock 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

'LS174 

'LSI 75 

— 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

f m ax Maximum clock frequency 


30 40 

30 40 

MHz 

l PLH Propagation delay time, low-to-high-level output from clear 

C L = 1 5 pF, 


20 

30 

ns 

tpHL Propagation delay time, high-to-low-level output from clear 

R l = 2 kft, 

23 

35 

20 

30 

ns 

tpLH Propagation delay time, low-to-high-level output from clock 

See Note 3 

20 

30 

13 

25 

ns 

tpHL Propagation delay time, high-to-low-level output from clock 


21 

30 

16 

25 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54S174, SN54S175, SN74S174, SN74S175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S174, SN54S175 Circuits — 55°C to 125°C 

SN74S174, SN74S175 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S174, SN54S175 

SN74S174, SN74S175 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

1 

1 

4.75 5 5.25 

V 

High-level output current, Ioh 

-1 

-1 


Low-level output current, Iql 

20 

20 

ma 

Clock frequency, f c | 0 ck 

0 75 

0 75 


Pulse width, t w 

Clock 

7 

7 

ns 

Clear 

10 

10 

Setup time, t su 

Data input 

5 

5 

ns 

Clear inactive-state 

5 

5 

Data hold time, 

3 

3 


Operating free-air temperature, T/\ 

-55 125 

O 

r-~ 

o 

c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V|h High-level input voltage 


2 

mm 

V|l Low-level input voltage 


0.8 


V IK Input clamp voltage 

V C C = MIN, l| = — 18mA 

-1.2 

mm 

v OH High-level output voltage 

V C c = min, v IH = 2V . 

V| L = 0.8V, l OH = -1 mA 


2.5 3.4 

V 

SN74S' 

2.7 3.4 

Vql Low-level output voltage 

V C C = MIN, V|h = 2V, 

V|l = 0.8 V, Iql = 20 mA 

0.5 

V 

l| Input current at maximum input voltage 

V CC = MAX, V) = 5.5 V 

1 


1 1 h High-level input current 

V CC = MAX. V| = 2.7 V 

50 

WSM\ 

l|L Low-level input current 

Vcc = MAX, V| = 0.5 V 

-2 


'OS Short-circuit output currents 

Vcc = max 

-40 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

'174 

90 144 

mA 

BEm 

CD 

O 

O 

CD 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

t All typical values are at V C q - 5 V, = 25°C. 

* Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Iqq is measured after a momentary ground, then 4.5 V, is 
applied to clock. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

QS3Q 

f m ax Maximum clock frequency 

C L = 15 pF, 

RL = 280 12, 

See Note 3 

75 110 

IQQ 

Propagation delay time, low-to-high-level Q output from clear 
tPLH (SN54S175, SN74S175 only) 

10 15 

ns 

tpHL Propagation delay time, high-to-low-level Q output from clear 

13 22 

mm 

tPLH Propagation delay time, low-to-high-level output from clock 

8 12 


tpHL Propagation time, high-to-low-level output from clock 

11.5 17 

mm 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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• Reduced-Power Versions of SIM54196, 
SN54197, SIM74196, and SN74197 
50-MHz Counters 

o D-C Coupled Counters Designed to Replace 
Signetics 8280, 8281, 8290, and 8291 
Counters in Most Applications 

O Performs BCD, Bi-Quinary, or Binary 
Counting 

• Fully Programmable 

o Fully Independent Clear Input 

o Counts at Input Frequencies from 0 
to 35 MHz 

o Input Clamping Diodes Simplify System 
Design 

description 

These high-speed monolithic counters consist of 
four d-c coupled master-slave flip-flops which 
are internally interconnected to provide either a 
divide-by-two and a divide-by-five counter 
(SIM541 76, SN741 76) or a divide-by-two and a 
divide-by-eight counter (SN541 77, SN741 77). 
These counters are fully programmable; that is, 
the outputs may be preset to any state by 
placing a low on the count/load input and 
entering the desired data at the data inputs. The 
outputs will change to agree with the data inputs 
independent of the state of the clocks. 

These counters may also be used as 4-bit latches 
by using the count/load input as the strobe and 
entering data at the data inputs. The outputs will 
directly follow the data inputs when the 
count/load is low, but will remain unchanged 
when the count/load is high and the clock inputs 
are inactive. 

These high-speed counters will accept count 
frequencies of 0 to 35 megahertz at the clock-1 
input and 0 to 17.5 megahertz at the clock-2 
input. During the count operation, transfer of 
information to the outputs occurs on the 
negative-going edge of the clock pulse. The 
counters feature a direct clear which when taken 
low sets all outputs low regardless of the states 
of the clocks. 


SN54176, SN54177, SN74176, SN74177 
35-MHz PRESETTABLE DECADE AND 
BINARY COUNTEBSfLATCHES 


MAY 1971 -REVISED MARCH 1988 


SN54176, SN54177 . . . J PACKAGE 
SN74176, SN74177 . . . N PACKAGE 
(TOP VIEW) 


n 

J 14 

2 

13 

3 

12 

4 

1 1 

5 

10 

6 

9 

7 

8 


logic symbols* 


Cl 

CTR 

CT=0 

s 

H 

>+ 

DIV2 

ID 




All inputs are diode-clamped to minimize * These symbols are in accordance with ANSI/IEEE St d. 91-1984 

and IEC Publication 61 7-1 2. 

transmission-line effects and simplify system 
design. The circuits are compatible with. most 
TTL logic families. Typical power dissipation is 

1 50 milliwatts. The SN541 76 and SN541 77 circuits are characterized for operation over the full military 
temperature range of - 55 °C to 1 25 °C; the SN741 76 and SIM741 77 circuits are characterized for operation 
from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54176, SN54177, SN74176, SN74177 
35-MHz PRESETTABLE DECADE AND 
BINARY COUNTERSfLATCHES 


typical count configurations 



SN54176 and SN74176 

The output of flip-flop A is not internally connected 
to the succeeding flip-flops; therefore, the count may 
be operated in three independent modes: 

1. When used as a binary-coded-decimal decade 
counter, the clock-2 input must be externally 
connected to the Q/\ output. The clock-1 input 
receives the incoming count, and a count 
sequence is obtained in accordance with the 
BCD count sequence function table shown at 
right. 

2. If a symmetrical divide-by-ten count is desired 
for frequency synthesizers (or other appli- 
cations requiring division of a binary count by 
a power of ten), the Qq output must be 
externally connected to the clock-1 input. The 
input count is then applied at the clock-2 input 
and a divide-by-ten square wave is obtained at 
output Qa in accordance with the bi-quinary 
function table. 


FUNCTION TABLES 
SN54176, SN74176 

DECADE (BCD) BI QUINARY (5-2) 


(See Note A) 


(See Note B) 



COUNT 

OUTPUT 

Qd Qc Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


H = high level, L = low level 

NOTES: A. Output Q a connected to clock-2 input. 

B. Output Qq connected to clock-1 input. 


3. For operation as a divide-by-two counter and a divide-by-five counter, no external interconnections are required. 
Flip-flop A is used as a binary element for the divide-by-two function. The clock-2 input is used to obtain binary 
divide-by-five operation at the Qg, Qq, and Qq outputs. In this mode, the two counters operate independently; 
however, all four flip-flops are loaded and cleared simultaneously. 


SIM54177 and SN74177 

The output of flip-flop A is not internally connected to the succeeding flip-flops, 
therefore the counter may be operated in two independent modes: 

1. When used as a high-speed 4-bit ripple-through counter, output Qa must be 
externally connected to the clock-2 input. The input count pulses are applied to 
the clock-1 input. Simultaneous divisions by 2, 4, 8, and 16 are performed at the 
QA, Qb. Qc. and Qd outputs as shown in the function table at right. 

2. When used as a 3-bit ripple-through counter, the input count pulses are applied 
to the clock-2 input. Simultaneous frequency divisions by 2, 4, and 8 are 
available at the Qg, Qq, and Qq outputs. Independent use of flip-flop A is 
available if the load and clear functions coincide with those of the 3-bit 
ripple-through counter. 


FUNCTION TABLE 
SN54177, SN7417 / 
(See Note A) 


COUNT 

OUTPUT 

Qd Qc 

°B 

Qa 

0 

l 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


H - high level, L — low level 
NOTE A: Output connected 
to clock-2 input. 
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SN54176, SN54177, SN74176, SN74177 
35 -MHz PRESETTABLE DECADE AND 
BINARY COUNTERSfLATCHES 
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SN54176, SN54177, SN74176, SN74177 
35-MHz PRESETTABLE DECADE AND 
BINARY COUNTERS/LATCHES 



schematics of inputs and outputs 


EQUIVALENT OF COUNT/LOAD, 
CLEAR, AND DATA INPUTS 



Data, Count/load: R e q = 4 k£2 NOM 
Clear: R eq = 2 kfi NOM 


EQUIVALENT OF CLOCK INPUTS 



NOMINAL VALUES OF 
R1, R2, and R3 
INPUT '176 '177 

Clock 1 4 kfl 4 kf2 

Clock 2 4 kS2 6 k!2 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note D 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54176, SN54177 Circuits -55°Cto125°C 

SN7417G, SN74177 Circuits 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the clear and 
count/load inputs. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

SN54' 

4.5 5 5.5 

V 

SN74' 

4.75 5 5.25 

High-level output current, Ioh 

-800 

pA 

Low-level output current, Iql 

16 

mA 

Count frequency (see Figure 11 

Clock-1 input 

0 35 

MHz 

Clock-2 input 

0 17.5 

Pulse width, t w (see Figure 1) 

Clock-1 input 

14 

ns 

Clock-2 input 

28 

Clear 

20 

Load 

25 

Input hold time, th (see Figure 1 ) 

High-level data 

twlload) 

ns 

Low-level data 

tw(load) 

Input setup time, t su (see Figure 1 ) 

High-level data 

15 

ns 

Low-level data 

20 

| Count enable time, t ena b| e (see Note 3 and Figure 1) 

25 

ns 

Operating free-air temperature, T^ 

SN54' 

-55 125 

°c 

SN74' 

0 70 


NOTE 3: Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the 
count/load and clear inputs must both be high to ensure counting. 
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SN54176, SN54177, SN74176, SN74177 
35-MHz PRESETTABLE DECADE AND 
BINARY COUNTERS/LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at Vcc = 5 V, Ta = 25°C. 

§Not more than one output should be shorted at a time. 

^ Qa outputs are tested at Iol = 1 6 mA plus the limit value of l||_ for the clock-2 input. This permits driving the clock-2 input while fanning 
out to 10 Series 54/74 loads. 

NOTE 4: Ice is measured with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Rl = 400 £2, Cl = 15 pF, Ta = 25°C, see figure 1 


PARAMETER* 

FROM (INPUT) 

TO (OUTPUT) 

SN54176, SN74176 

SN54177, SN54177 

UNIT 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

fmax 

Clock 1 

Qa 

35 

50 


35 

50 


MHz 

tPLH 

Clock 1 

Qa 


8 

13 


8 

13 

ns 

tPHL 


11 

17 


11 

17 

IPLH 

Clock 2 

q b 


11 

17 


11 

17 


tPHL 


17 

26 


17 

26 


IPLH 

Clock 2 

Qc 


27 

41 


27 

41 

ns 

*PHL 


34 

51 


34 

51 

*PLH 

Clock 2 

Qd 


13 

20 


44 

66 

ns 

tPHL 


17 

26 


50 

75 

l PLH 

A, B, C, D 

q a. q b. q c. q d 


19 

29 


19 

29 

ns 

tPHL 


31 

46 


31 

46 

tPLH 

Load 

Any 


29 

43 


29 

43 


tPHL 


32 

48 


32 

48 


tPHL 

Clear 

Any 


32 

48 


32 

48 

ns 


*f max — maximum count frequency. 
tpLH — propagation delay time, low-to-high-level output. 
tpHL s propagation delay time, high-to-low-level output. 


PARAMETER 

TEST CONDITIONS* 

SN54176, SN74176 

SN54177, SN74177 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

■■ 

V|l Low-level input voltage 


0.8 

0.8 

mm 

V||< Input clamp voltage 

Vcc = MIN, 1 1 = —12 mA 

-1.5 

-1.5 

V 

V(DH High-level output voltage 

V CC = MIN, V|h = 2V, 

V||_ = 0.8 V, l OH = -800pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

Vcc = MIN, V|H = 2 V, 

V|l = 0.8 V, ! 0 |_ =16 mAH 

0.2 0.4 

0.2 0.4 

V 

1 1 Input current at maximum input voltage 

V C c = MAX - V| = 5.5 V 

1 

1 


l|PI High-level input current 

Data, count/load 

V C c = MAX, V| = 2.4 V 

40 

40 

mA 

Clear, clock 1 

80 

80 

Clock 2 

120 

80 


Data, count/load 

V C c = M AX . V, = 0.4 V 

-1.6 

-1.6 

mA 

Clear 

-3.2 

-3.2 

Clock 1 

-4.8 

-4.8 

Clock 2 

-4.8 

-3.2 

*OS Short-circuit output current § 

v C c.= max 

£22]£]| 

-20 -57 

-20 -57 

mA 


-18 -57 

-18 -57 

ICC Supply current 

V C c = MAX, See Note 4 

30 48 

30 48 
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Z 

2 ) 

Z 

$ 4 ? 


S8O|A0Q HI 


H 


FROM OUTPUT 
UNDER TEST 


V CC 


Cl (See Note B) 


LOAD CIRCUIT 



CO UNT/LO AD 
OR CLEAR 


CLOCK-1 

INPUT 


OUTPUT 

Qa 


f, 

4 - „ 

I 

I \ 

I 1.5 V V 

! \ 


3 v 


0 V 
v OH 


CLOCK-MODE VOLTAGE WAVEFORMS 


Vql 

CLOCK ENABLE TIME VOLTAGE 
WAVEFORMS 



03 CO C/3 

-^2. 

>32 

30 =E S 

■< N 

o -o » 

O 30 
C rn CO 
^ C/3 2 
Iimui 


CD "J 
C/3 


> 

m ®» 

3> C/3 
2 2 
O -J 
-P» 

-J 


CLEAR AND LOAD VOLTAGE WAVEFORMS 
FIGURE 1 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle ^ 50%, t r < 5 ns, and unless 
specified, tf < 5 ns. When testing f max , vary PRR. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Unless otherwise specified, is connected to clock 2. 


SN54178, SN74178 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


■ DECEMBER 1972-REVISED MARCH 1988 

■ • Typical Maximum Clock Frequency ... 39 
I • Three Operating Modes: 

I Synchronous Parallel Load 

I Right Shift 

I Hold (Do Nothing) 

• Negative-Edge-Triggered Clocking 

• D-C Coupling Symplifies System Designs 
description 

These shift registers utilize fully d-c coupled storage 
elements and feature synchronous parallel inputs and 
parallel outputs. 

Parallel loading is accomplished by taking the shift 
input low, applying the four bits of data, and taking 
the load input high. The data is loaded into the 
associated flip-flop synchronously and appears at the 
outputs after a high-to-low transition of the clock. 

During loading, serial data flow is inhibited. 

Shift right is also accomplished on the falling edge of 
the clock pulse when the shift input is high regardless 
of the level of the load input. Serial data for this 
mode is entered at the serial data input. 

When both the shift and load inputs are low, clocking 
of the register can continue; however, data appearing 
at each output is fed back to the flip-flop input 
creating a mode in which the data is held unchanged. 

Thus, the system clock may be left free-running 
without changing the contents of the register. 


FUNCTION TABLE 




INPUTS 




- 


OUTPUTS 


SHIFT 

LOAD 

CLOCK 

SERIAL 

A 

PARALLEL 

BCD 

Qa 

q B 

Q c 

Qd 

X 

X 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Q co 

Qdo 

L 

L 

I 

X 

X 

X 

X 

X 

Qao 

Qbo 

Q co 

Qdo 

L 

H 

i 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

X 

1 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

QCn 

H 

X 

l 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

QCn 


H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
i = transition from high to low level 

a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

Q/^o* Qqq, QcO» ^DO = t ^ ie level of Qa, Qb» Qc* or respectively, before the indicated steady-state input conditions were established. 
□ An* QBn* Qcn = the level of Qa, Qb. or Qc* respectively, before the most-recent i transition of the clock. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54178, SN74178 

4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


logic diagram (positive logic) 


_ „ . <4) [5] 

ls q a f — q a 


„ I (8) [9] „ 

jS °c|-t — °c 


CLEAR 111 
[SN54179 
ONLY! 


„ L no) mi „ 

s q d f — o D 


1121 TT 

r q d Qd 

CLEAR (SN54179 

V ONLY] 


schematics of inputs and outputs 
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SN54178, SN74178 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54178 -55°Cto125°C 

SN74178 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54178 

SN74178 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 

MSI 

Low-level output current, Iol 

16 

16 

hehi 

Clock frequency, fclock 

0 25 

0 25 

mm 

Width of clock or clear pulse, t w (see Figure 1) 

20 

20 

■ 

Setup time t su (see Figure 1 ) 

Shift (H or L) or load 

35 

35 

ns 

Data 

30 

30 

Hold time at any input, th 

5 

5 

ns 

Operating free-air temperature, Ta 

-55 125 

o 

r- 

O 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54178 

SN74178 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.8 

0.8 

mm 

Vik Input clamp voltage 

Vcc = MIN, 1 1 = —12 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V CC = MIN, Vjh = 2V, 

Vjl = 0.8 V, Iqh “ — 800 mA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

Vcc = M 'N, V| H = 2 V, 

V|L = 0.8 V, l 0 L = 16 mA 

BB 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

i 

1 


1 1 1 -| High-level input current 

V CC - MAX, V| = 2.4 V 

40 

40 

ms 

l|L Low-level input current 

V CC = MAX, V| = 0.4 V 

-1.6 

-1.6 


lOS Short-circuit output current*) 

Vcc = MAX 

-20 -57 

-18 -57 

ca 

ICC Supply current 

Vcc ~ MAX, See Note 2 

46 70 

46 75 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

t All typical values are at Vqq = 5 V, = 25°C. 

8 

Not more than one output should be shorted at a time. 

NOTE 2: I cq is measured as follows: 

a) 4.5 V is applied to serial inputs, load, shift, and clear, 

b) Parallel inputs A through D are grounded. 

c) 4.5 V is momentarily applied to clock which is then grounded. 
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SN54178, SN74178 

4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*max 



C L = 15 pF, R|_ = 400 Si, 

See Figure 1 

25 39 

mg 

tPLH 

Clear 

Qd 

15 23 

ns 

tPHL 

Qa, Qb. q c. q d 

24 36 

tpLH 

Clock 

Any output 



17 26 

ns 

tpHL 

23 35 


^^max s Maximum clock frequency 
tpHL s Propagation delay time, high-to-low-level output 
tpiH = Propagation delay time, low-to-high-level output 


2 


PARAMETER MEASUREMENT INFORMATION 

v cc 


OUTPUT 

9 


FROM OUTPUT_ 
UNDER TEST . 




R l = 400 St 

W W W 1 


C|_ - 1 5 pF 
(See Note C) 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: tjm ^ 10 ns, t THL <; 10 ns, PRR < 1 MHz, 

z Q ut 553 so n. 

B. Data input and Q output are any related pair. Serial and other data inputs are at GND. Serial data input is tested in conjunction 
with output in the shift mode. 

C. Cl includes probe and jig capacitance. 

D. All diodes are 1N3064 or equivalent. 


FIGURE 1 —SWITCHING TIMES 
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SN54180, SN74180 
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 



FUNCTION TABLE 


| INPUTS ! 

OUTPUTS 1 

£ OF H's AT 

A THRU H 

EVEN 

ODD 

£ 

EVEN 

£ 

ODD 

EVEN 

H 

L 

H 

L 

ODD 

H 

L 

L 

H 

EVEN 

L 

H 

L 

H 

ODD 

L 

H 

H 

L 

X 

H 

H 

L 

L 

X 

L 

L 

H 

H 


H = high level, L = low level, X = irrelevant 


DECEMBER 1972-REVISED MARCH 1988 


SN54180 ...JORW PACKAGE 
SN74180 . . . N PACKAGE 
(TOP VIEW) 


G C 
H C 
EVEN C 
ODD C 
I EVEN C 
IODD C 
GND C 


Ul4D 

13D 

123 

n3 

10: 

9 : 

83 


Vcc 

F 

E 

D 

C 

B 

A 


description 


These universal, monolithic, 9-bit (8 data bits plus 1 parity bit) parity generators/checkers, utilize familiar Series 54/74 
TTL circuitry and feature odd/even outputs and control inputs to facilitate operation in either odd or even-parity 
applications. Depending on whether even or odd parity is being generated or checked, the even or odd inputs can be 
utilized as the parity or 9th-bit input. The word-length capability is easily expanded by cascading. 



The SN54180/SN74180 are fully compatible with other TTL or DTL circuits. Input buffers are provided so that each 
data input represents only one normalized series 54/74 load. A full fan-out to 10 normalized series 54/74 loads is 
available from each of the outputs at a low logic level. A fan-out to 20 normalized loads is provided at a high logic level 
to facilitate the connection of unused inputs to used inputs. Typical power dissipation is 170 mW. 

The SN54180 is characterized for operation over the full military temperature range of — 55°C to 125°C;and the 
SN74180 is characterized for operation from 0°C to 70°C. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN541 80 Circuits — 55°Cto125°C 

SN741 80 Circuits 0°Cto70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN 54180 

SN74180 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 

juA 

Low-level output current, Iol 

16 

16 

mA 

Operating free-air temperature, T/\ 

-55 125 

O 

r* 

O 

°C 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54180, SN74180 

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


V||_| High-level input voltage 


V||_ Low-level input voltage 


V|k Input clamp voltage 


Vqh High-level output voltage 


Vql Low-level output voltage 



High-level input current 


Input current at maximum input voltage 


Any data input 


Even or odd input 


Any data input 


Even or odd input 


Iqs Short-circuit output current § 


ICC Supply current 


Vcc 

= MIN, 

■l“ 

-12mA 

Vcc 

= MIN, 

V|H 

= 2 V, 

V|L 

0.8 V, 

>OH 

= -800 pA 

v cc 

= MIN, 

V|H 

= 2 V, 

V|L 

= 0.8 V, 

>OL 

= 16mA 

Vcc 

= MAX, 

V| “ 

5.5 V 

Vcc 

= MAX, 

-V| = 

2.4 V 

Vcc 

= MAX, 

V| = 

0.4 V 

Vcc 

= MAX 



Vcc 

= MAX, 

See Note 2 



80 

80 

-1.6 

-1.6 

-3.2 

-3.2 


-55 -18 


49 



NOTE 2: l^c ' s measured with even and odd inputs at 4.5 V, all other inputs and outputs open. 

* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

* All typical values are at Vqq - 5 V, T A = 25° C. 

§Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER H 


TO 

(OUTPUT) 


TEST CONDITIONS 


Cj_ -15 pF, R L = 400n, 

Odd input grounded. See Note 3 


C|_ = 1 5 pF, R|_ = 400U, 

Even input grounded. See Note 3 


£ Even or £ Odd 


C L = 15 pF, 
See Note 3 


R L = 400 n. 


MIN TYP 

MAX 

40 

60 

45 

68 

32 

48 

25 

38 

32 

48 

25 

38 

40 

60 

45 

68 

13 

20 

7 

10 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 

logic symbol'*' 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN54180, SN74180 
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 
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SN54LS181. SN54S181, 
SIM74LS 181, SN74S181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

DECEMBER 1972-REVISED MARCH 1988 


Full Look-Ahead for High-Speed 
Operations on Long Words 

Input Clamping Diodes Minimize 
Transmission-Line Effects 

Darlington Outputs Reduce Turn-Off 
Time 

Arithmetic Operating Modes: 
Addition 
Subtraction 

Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic 
Operations 

Logic Function Modes: 

Exclusive-OR 

Comparator 

AND, NAND, OR, NOR 

Plus Ten Other Logic Operations 


SN54LS181 , SN54S181 . . . J OR W PACKAGE 
SN74LS181, SN74S181 . . . DW OR N PACKAGE 


(TOP VIEW) 


BO 

AO 

S3 

S2 

SI 

SO 

Cn 

_M 

FO 

FI 

F2 

GND 


Cp U 2 4p 

CJ 23 J 
C3 22j 

L< 20 
Os 20 D 

He 19 D 

Cl lO 
C8 „] 

C9 ,6] 

C'O >5] 

D> ’O 

ni2 n5 


Vcc 

A1 

B1 

A2 

B2 

A3 

B3 

G 

£ n +4 

P 

A = B 
F3 


SN54LS181. SN54S181 . . . FK PACKAGE 
(TOP VIEW) 


00 O O O U r- r- 

WKIffl Z >|<|o 



NC - No internal connection 


2 


TYPICAL ADDITION TIMES 


NUMBER 

OF 

BITS 

ADDITION TIMES 

PACKAGE COUNT 

CARRY METHOD 

BETWEEN 

ALUs 

USING 'LS181 

AND 'S182 

USING S181 

AND 'SI 82 

ARITHMETIC/ 

LOGIC UNITS 

LOOK-AHEAD 

CARRY GENERATORS 

1 to 4 

■HI 


1 


NONE 

5 to 8 

■ 


2 


RIPPLE 

9 to 16 



3 or 4 

1 

FULL LOOK-AHEAD 

17 to 64 


28 ns 

5 to 1 6 

2 to 5 

FULL LOOK-AHEAD 


description 

The 'LS181 and 'S181 are arithmetic logic units (ALU)/function generators that have a complexity of 75 equivalent 
gates on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in 
Tables 1 and 2. These operations are selected by the four function-select lines (SO, SI , S2, S3) and include addition, 
subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries must 
be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme is made 
available in these devices for fast, simultaneous carry generation by means of two cascade-outputs (pins 1 5 and 17) 
for the four bits in the package. When used in conjunction with the SN54S182 or SN74S182 full carry look-ahead 
circuits, high-speed arithmetic operations can be performed. The typical addition times shown above illustrate the 
little additional time required for addition of longer words when full carry look-ahead is employed. The method of 
cascading 'SI 82 circuits with these ALUs to provide multi-level full carry look-ahead is illustrated under typical 
applications data for the 'SI 82. 

If high speed is not of importance, a ripple-carry input (C n ) and a ripple-carry output (C n + 4) are available. However, 
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be performed 
without external circuitry. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS181, SN54S181 
SN74LS181, SN74S181 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


description (continued) 

The 'LSI 81 and 'SI 81 will accommodate active-high data if the pin designations are interpreted as follows: 


PIN NUMBER 

2 

1 

El 

n 

El 

l&l 

E3 

m 

El 

Da 

K1 

19 

7 

mm 

na 

ra 

Active-low data (Table 1) 

AO 

BO 

Al 

B 1 

A2 


m 

m 

m 

HI 

m 

El 

EM 

EHH 

a 

m 

Active-high data (Table 2) 

E9 

Eil 

m 

HI 

E3 

m 

ESI 

E9 

m 

HI 

m 

HI 

EM 


a 

a 


Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend is generated 
internally. The resultant output is A— B— 1, which requires an end-around or forced carry to provide A— B. 



The 'LSI 81 or 'SI 81 can also be utilized as a comparator. The A = B output is internally decoded from the function 
outputs (FO, FI , F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, it will assume 
a high level to indicate equality (A = B). The ALU must be in the subtract mode with C n = H when performing this 
comparison. The A = B output is open-collector so that it can be wire-AND connected to give a comparison for more 
than four bits. The carry output (C n + 4) can also be used to supply relative magnitude information. Again, the ALU 
must be placed in the subtract mode by placing the function select inputs S3, S2, SI , SO at L, H, H, L, respectively. 


INPUT C n 

OUTPUT C n+4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

■ 


■ 


n 

- '■ ’0 


1 




m 

HI 

■ m u 

maam 

■ 


These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select inputs (SO, SI, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 

Series 54, 54LS, and 54S devices are characterized for operation over the full military temperature range of - 55 °C 
to 125°C; Series 74LS and 74S devices are characterized for operation from 0°C to 70°C. 

signal designations 

In both Figures 1 and 2, the polarity indicators (Cs».) indicate that the associated input or output is active-low with 
respect to the function shown inside the symbol, and the symbols are the same in both figures. The signal designations 
in Figure 1 agree with the indicated internal functions based on active-low data, and are for use with the logic functions 
and arithmetic operations shown in Table 1 . The signal designations have been changed in Figure 2 to accommodate 
the logic functions and arithmetic operations for the active-high data given in Table 2. The 'LSI 81 and 'SI 81 , together 
with the 'SI 82, can be used with the signal designation of either Figure 1 or Figure 2. 
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SN54LS181, SPJ54S181, 
SN74LS 181, SN74S1 8 1 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


logic symbols* and signal designations (active-low data) 

'LS181 OR 'S181 


SO-— 1 

si (?) 

«I4) 

ci (31 

m(8I 

C n (7) 

AO 121 

n 

rs 

So ' 11 


£■,<23) 


s!' 221 


i 2 |21) 


B2 1201 

_ba. 

A3 (191 


B31HL 



- A-B 
■C n + 4 


(9) =. 


(15) P 

P0 13) ^ 

^ (17) G 

GO (2) ^ 




ALU 


0 ] 





* 0 

(0 . . . 

15) CP 


,m 5T 

(0 . . . 

15) CG 



6(P 

-Q) o 



(0 . . . 

15) CO 

Cl 


ZL 



r 

P 




Q 


HI 


P 




Q 


(2| 


P 




Q 


(4| 


P 




Q 


[8] 



Cn m 


,18) 


.no) 


(19) 


-CJ 


,( 21 ) 


P7 

G7^°1^J 


Cl 

CPO 
CGO 
tjcpl 
CGI 

-tJcPI 
tJCG2 
X^|CP3 
CG3 
CP4 
CG4 
CP5 
CG5 


JHCP6 

CG6 
CP7 
CG7 


T These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for dual-in-line and "small outline" packages. 

FIGURE 1 (USE WITH TABLE 1) 

TABLE 1 


16) 


c n + 8 


i”ic n + 16 


(17) 


( 22 ) 


Cn + 24 


C n + 32 



SELECTION 

ACTIVE-LOW DATA 

M = H 

LOGIC 

FUNCTIONS 

M = L; ARITHMETIC OPERATIONS 

S3 

S2 

SI 

SO 

Cn = L 

(no carry) 

Cn = H 

(with carry) 

L 

L 

L 

L 

l< 

F = A MINUS 1 

F = A 

L 

L 

L 

H 

F = AB 

F = AB MINUS 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = A¥MINUS 1 

LL 

L 

L 

H 

H 

F = 1 

F = MINUS 1 (2's COMP) 

F = ZERO 

L 

H 

L 

L 

F = A + B 

F = A PLUS (A + B) 

F = A PLUS (A + ¥) PLUS 1 

L 

H 

L 

H 

F =¥ 

F = AB PLUS (A + B) 

F = AB PLUS (A + B) PLUS 1 

L 

H 

H 

L 

F = A © B 

F = A MINUS B MINUS 1 

F = A MINUS B 

L 

H 

H 

H' 

F = A + B 

F = A +¥ 

F = (A + B) PLUS 1 

H 

L 

L 

L 

F = AB 

F = A PLUS (A + B) 

F = A PLUS (A + B) PLUS 1 

H 

L 

L 

H 

F = A © 8 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = AB PLUS (A + B) 

F = a¥ PLUS (A + B) PLUS 1 

H 

L 

H 

H 

F = A + B 

F= (A + B) 

F = (A + B) PLUS 1 

H 

H 

L 

L 

F = 0 

F - A PLUS A* 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F = AB - 

F = AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

L 

F = AB 

F = a¥pLUS A 

f = a¥plus A PLUS 1 

H 

H 

H 

H 

F = A 

F = A 

F = A PLUS 1 


*Each bit is shifted to the next more significant position. 
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TTL Devices 


SN54LS181, SN54S181, 

SN74LS1 8 1 r SN74S181 

ARITHMETIC LOGIC UNITS/FUNCTIONS GENERATORS 


logic symbols'^' and signal designations (active-high data) 

'LS181 OR 'S181 





ao (2) 

fv, 

A0 (1) 


A1 (231 


Bl‘ 22 ’ 


A2 (21 ’ 


B2 ,20) 




B3iHL 



0 

M 5T 


(O . . . 15) CP 
(0 ... 15) CG 
6IP-Q) Q 
(0 ... 15) CO 


111 


12 ) 


14) 


181 


-1151 A- B 
»16) - 
L n + 4 


19) , 


( 10 ) , 


(11) , 


(13) , 


^ (15) X 

X0I3I ^ 

is (17IY 

VO' 21 ix 


C n ID 


. 17) 


, (9) 


. ( 10 ) 


(13) 


(16) 


, (19) 


. (18) 


( 20 ) 


Cl 

CPO 
CGO 
CPI 
CGI 
CPI 
CG2 
CP3 
CG3 
CP4 
CG4 
CP5 
£*|CG5 


^ CP6 
CG6 
^ CP7 
CG7 


( 6 )~ 


Cn + 8 


-Hllc n + 16 

(171 = 


•Cn + 24 


tThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for dual-in-line and "small outline" packages. 

FIGURE 2 (USE WITH TABLE 2) 

TABLE 2 


SELECTION 

ACTIVE-HIGH DATA 

M = H 

LOGIC 

FUNCTIONS 

M = L; ARITHMETIC OPERATIONS j 

S3 

S2 

SI 

SO 

C n = H 
(no carry) 

C n = L 

(with carry) 

L 

L 

L 

L 

F =X 

F = A 

F = 

A PLUS 1 

L 

L 

L 

H 

F = A + B 

F = A + B 

F - 

(A + B) PLUS 1 

L 

L 

H 

L 

F = AB 

F = A +¥ 

F = 

(A + bT PLUS 1 

L 

L 

H 

H 

F = 0 

F = MINUS 1 (2's COMPL) 

F = 

ZERO 

L 

H 

L 

L 

F = AB 

F = A PLUS a¥ 

F = 

A PLUS a¥pLUS 1 

L 

H 

L 

H 

F =1 

F = (A + B) PLUS A? 

F = 

(A + B) PLUS a¥ PLUS 1 

L 

H 

H 

L 

F = A © B 

F = A MINUS B MINUS 1 

F = 

A MINUS B 

L 

H 

H 

H 

F = AB 

F = a¥minus 1 

F = 

a¥~ 

H 

L 

L 

L 

F = A + B 

F = A PLUS AB 

F = 

A PLUS AB PLUS 1 

H 

L 

L 

H 

F = A © B 

F = A PLUS B 

F = 

A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = (A +¥) PLUS AB 

F = 

(A + B) PLUS AB PLUS 1 

H 

L 

H 

H 

CO 

< 

tl 

u_ 

F = AB MINUS 1 

F = 

AB 

H 

H 

L 

L 

F = 1 

F = A PLUS A* 

F = 

A PLUS A PLUS 1 

H 

H 

L 

H 

F = A + ¥ 

F = (A + B> PLUS A 

F = 

(A + B) PLUS A PLUS 1 

H 

H 

H 

L 

F = A + B 

F = (A + ¥) PLUS A 

F = 

(A + B) PLUS A PLUS 1 

H 

H 

H 

H 

F = A 

F = A MINUS 1 

F = 

A 


1 Each bit is shifted to the next more significant position. 
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SN54LS181, SN54S181, SN74LS181, SW74S181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


logic diagram (positive logic) 


SO SI S2 S3 
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TTL Devices 


SN54LS181, SN74LS181 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute maximum ratings over recommended operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC (see Note 1) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54LS181 — 55°Cto125°C 

SN74LS181 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies to each A input in 
conjunction with inputs S2 or S3, and to each B input in conjunction with inputs SO or S3. 


recommended operating conditions 




SN54LS181 

SN74LS181 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

m. 

High-level output current, Ioh (All outputs except A = B) 

-400 

-400 


Low-level output current, Iol 

4 

8 


Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS181 

SN74LS181 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V 1 1 _ Low-level input voltage 


0.7 

0.8 

mi 

V||< Input clamp voltage 

V CC = MIN, l| = — 18mA 

-1.5 

-1.5 

V 

High-level output voltage, 

Vqh 

any output except A = B 

VCC=MIN, V|H = 2V, 

V|l = V|L max, Ioh = -400mA 


■■ 

V 

High-level output current, 

'oh a „ 

A = B output only 

V CC = MIN, V|H = 2V, 

V|l = Vil max, VqH = 5.5V 

100 

100 

mA 

Low-level 

Vql output 
voltage 

All outputs 

V CC = MIN, V|H = 2V, 

V|l = Vjl max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 8 mA 


0.35 0.5 

Output G 

lOL = 16 mA 

0.47 0.7 

0.47 0.7 

Output P 

Iql = 8 mA 

0.35 0.6 

0.35 0.5 

Input 

current at 

>1 

max. input 

voltage 

Mode input 

V C c = MAX, V| = 5.5 V 

0.1 

0.1 

mA 

Any A or B input 

0.3 

0.3 

Any S input 

0.4 

0.4 

Carry input 

0.5 

0.5 

High-level 

1 1 H in P ut 

current 

Mode input 

V CC = MAX, V| = 2.7 V 

20 

20 

mA 

Any A or B input 

60 

60 

Any S input 

80 

80 

Carry input 

100 

100 

Low-level 

l|L input 

current 

Mode input 

V C C = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

Any A or B input 

-1.2 

-1.2 

Any S input 

-1.6 

-1.6 

Carry input 

-2 

-2 

Short-circuit output Current, 

*OS s 

any output except A = B 8. 

Vcc= MAX 

-6 -40 

-5 -42 

mA 

ICC Supply current 

V C c = MAX, See Note 3 

Condition A 

20 32 

20 34 

mA 

Condition B 

21 35 

21 37 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$ All typical values are at Vqc = 5 V, T^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: With outputs open, Iqq is measured for the following conditions: 

A. SO through S3, M, and A inputs are at 4.5 V, all other inputs are grounded. 

B. SO through S3 and M are at 4.5 V, all other inputs are grounded. 
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SN54LS 181, SN74LS181 
ARITHMETIC LOGIC UNITS/FUI\ICTIOI\l GENERATORS 


switching characteristics, Vcc = 5 V, Ta = 25°C, (Cl = 15 pF, Rl = 2 kS2 , see note 4) 


PARAMETER t 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tpLH 




18 

27 

ns 

'PHL 

'■'n 

u n +4 


13 

20 

*PLH 

Any A or B 

^n+4 

M = 0 V, SO = S3 = 4.5 V, 

25 

38 


'PH L 

SI = S2 = 0 V (SUM mode) 

25 

38 


'PLH 

Any A or B 

c n+4 

M = 0 V,S0 = S3 = 0 V 

27 

41 

ns 

‘PHL 

SI = S2 = 4.5 V (DIFF mode) 

27 

41 

‘PLH 


Any F 

M = 0 V 

17 

26 


'PHL 


(SUM or DIFF mode) 

13 

20 


'PLH 

Any A or B 


M = 0 V, SO = S3 = 4.5 V, 

19 

29 

ns 

'PH L 


SI =S2 = 0V (SUM mode) 

15 

23 

'PLH 

Any A or B 


M = 0 V, SO = S3 = 0 V, 

21 

32 

ns 

'PHL 


SI = S2 = 4.5 V (DIFF mode) 

21 

32 

'PLH 

Any A or B 


M = 0 V, SO = S3 = 4.5 V, 

20 

30 

ns 

'PHL 


SI = S2 = 0 V, (SUM mode) 

20 

30 

'PLH 

Any A or B 


M = 0 V, SO = S3 = 0 V. 

20 

30 

ns 

*PHL 


SI = S2 = 4.5 V (DIFF mode) 

22 

33 

'PLH 


_ 

M = 0 V, SO = S3 = 4.5 V, 

21 

32 

ns 

'PHL 


SI = S2 = 0 V (SUM mode) 

13 

20 

‘PLH 

Aj or Bj 

Fj 

M = 0 V,S0 = S3 = 0 V, 

21 

32 

ns 

'PHL 

SI = S2 = 4.5 V (DIFF mode) 

21 

32 

'PLH 

A, or Bj 


M = 4.5 V (logic mode) 

22 

33 

ns 

‘PHL 


26 

38 

'PLH 

Any A or B 

> 

II 

CD 

M = 0 V, SO = S3 = 0 V, 

33 

50 


'PHL 

St = S2 = 4.5 V (DIFF mode) 

41 

62 



^tpLH = propagation delay time, low-to-high-level output 
tpHL s propagation delay time, high-to-low-level output 

NOTE 4: Load circuits and voltage wveforms are shown in Section 1 . Refer to Parameter Measurement Information page for test conditions. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 
EXCEPT A = B 


A = B OUTPUT 


v cc 


INPUT 



Mode control: R eq = 17 kli NOM 
Any A or B: R eq = 5.67 kH NOM 
AnyS: R eq = 4.25 kfl NOM 
c n : R eq = 2.86 kli NOM 
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TTL Devices 


SN54S181, SIM74S1 8 1 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature: SN54S181 — 55°Cto125°C 

SN74S181 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal, 

2. This is the voltage between two emitters of a multiple emitter transistor. For this circuit, this rating applies to each A input in 
conjunction with inputs S2 or S3, and to each B input in conjunction with inputs SO or S3. 


recommended operating conditions 



SN54S181 

SN74S181 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, VqC 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh (All outputs except A = B) 

-1 

-1 

■W-1 

Low-level output current, loL 

20 

20 


Operating free-air temperature, T& 

-55 125 

0 70 

um 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

SN54S1 81 

SN74S181 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

Di 

V|(_ Low-level input voltage 


0.8 

0.8 

V 

V|k Input clamp voltage 

V CC - MIN, l| = — 18 mA 

-1.2 

-1.2 

V 

High-level output voltage, 

v OH 

any output except A = B 

V CC = MIN, V| H = 2 V, 

V|l = 0.8 V, IgH = -1 mA 

2.5 3.4 

2.7 3.4 

V 

High-level output current, 

•oh 

A = B output only 

V CC = MIN, V| H = 2 V, 

V | L = 0.8 V, V OH = 5.5V 

250 

250 

mA 

Vql Low-level output voltage 

V CC =MIN, V| H = 2V, 

V| L = 0.8 V, Iql = 20 mA 

0.5 

0.5 

V 

Input current at 

l| 

maximum input voltage 

V CC - MAX, V | = 5.5 V 

1 

1 

mA 

High-level 

1 1 H ' n P u t 

current 

Mode input 

V CC = MAX, V ( = 2.5 V 

50 

50 

PA 

Any A or B input 

150 

150 

Any S input 

200 

200 

Carry input 

250 

250 

Low-level 

l|L input 

current 

Mode input 

V CC = MAX, V | = 0 .5 V 

-2 

-2 

mA 

Any A or B input 

-6 

-6 

Any S input 

-8 

-8 

Carry input 

-10 

-10 

Short-circuit output current. 

ios « 

any output except A = B s 

V C c = max 

-40 -100 

-40 -100 

mA 

*CC Supply current 

V C C= MAX, T a = 125 9 C, 

See Note 3 

W package 

only 

195 


mA 

Vgc = MAX, See Note 3 

All packages 

120 220 

120 220 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
i Al I typical values are at = 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Iqq is measured for the following conditions (the typical and maximum values apply to both): 

A. SO through S3, M, and A inputs are at 4.5 V, all other inputs are grounded, and all outputs are open. 

B. SO through S3 and M are at 4.5 V, all other inputs grounded, and all outputs are open. 
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SN54S181, SN74S181 
ARITHMETIC LOGIC UNITS/FUIMCTIOIM GENERATORS 


switching characteristics, Vcc = 5 V, Ta = 25°C (Cl = 15 pF, Rl = 280 n, see note 4) 


PARAMETER* 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 


C n +4 

* 

7 

10 5 

ns 

'PHL 



7 

105 

'PLH 

Any A or B 

Cn+4 

M = 0 V, SO = S3 = 4.5 V, 

12.5 

18.5 

ns 

'PH L 

SI = S2 = 0 V (SUM mode) 

12.5 

18.5 

'PLH 

Any A or B 

c m4 

M = 0 V,S0 = S3 = 0 V, 

15.5 

23 


'PHL 

SI = S2 = 4.5 V (DIFF mode) 

15.5 

23 

g 



Any F 

M = 0 V 

7 

12 




(SUM or DIFF mode) 

7 

12 


'PLH 

Any A or B 


M -- 0 V, SO = S3 = 4.5 V, 

8 

12 

ns 

'PHL 


SI = S2 - 0 V (SUM mode) 

7.5 

12 

'PLH 

Any A or B 


M = 0 V,S0 = S3 = 0 V. 

10.5 

15 

ns 

'PHL 


SI = S2 = 4.5 V (DIFF mode) 

10.5 

15 

'PLH 

Any A or B 


M = 0 V, SO = S3 = 4.5 V, 

7.5 

12 

ns 

'PHL 


SI = S2 = 0 V (SUM mode) 

7.5 

12 

'PLH 

Any A or B 

P 

M = 0 V, SO = S3 = 0 V, 

10.5 

15 

D 

'PHL 

SI = S2 = 4.5 V (DIFF mode) 

10.5 

15 

'PLH 

Aj or Bj 


M = 0 V, SO = S3 = 4.5 V, 

11 

16.5 

ns 

'PHL 


SI = S2 = 0 V (SUM mode) 

11 

16.5 

'PLH 

Aj or Bj 


M = 0 V, SO = S3 = 0 V, 

14 

20 

ns 

'PHL 


SI = S2 = 4.5 V (DIFF mode) 

14 

22 

'PLH 

Aj or Bj 


M = 4.5 V (logic mode) 

14 

20 

ns 

'PHL 

n 

14 

22 

'PLH 

Any A or B 

A - B 

M = 0 V, SO = S3 = 0 V, 

15 

23 

ns 

'PHL 

SI = S2 = 4.5 V (DIFF mode) 

20 

30 



ttp|_H = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 

NOTE 4: Load circuits and voltage wveforms are shown in Section 1 . Refer to Parameter Measurement Information page for test conditions. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 
EXCEPT A = B 


A = B OUTPUT 
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TTL Devices 


SN54LS181, SN54S181, SN74LS181, SN74S181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 



PARAMETER MEASUREMENT INFORMATION 


SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V, SI = S2 = M = 0 V 



INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 


UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(See Note 4 1 


APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

'PLH 


B, 

None 

Remaining 



In-Phase 

•PHL 


A and B 



'PLH 

1 

Aj 

None 

Remaining 


■9H 


'PHL 

A and B 



'PLH 


mm 

None 

None 

Remaining 


In-Phase 

<PHL 


mm 

A and B, C n 


'PLH 

Bj 


None 

None 

Remaining 


In-Phase 

'PHL 


A and B. C n 


'PLH 


None 

B, 

Remaining 



In-Phase 

■BUM 


B 



■sam 

B, 

None 


Remaining 

Remaining 


In-Phase 

'PHL 

mm 

B 

A. C n 


'PLH 


None 



All 

Any F 

In-Phase 

'PHL 


mam 

B 

or C n +4 

'PLH 


None 

B, 

Remaining 

Remaining 

C n +4 

Out-of-Phase 

'PHL 


B 

A. C n 

'PLH 

B, 

None 


Remaining 

Remaining 

p!l 

Out-of Phase 

'PHL 


B 

> 

O 


DIFF MODE TEST TABLE 

FUNCTION INPUTS: SI = S2 = 4.5 V, SO = S3 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(See Note 4) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

'PLH 

*. 

None 

B, 

Remaining 

A 

Remaining 

B. C n 

F, 

In-Phase 

'PHL 

'PLH 

B, 

Aj 

None 

Remaining 

A 

Remaining 
B ( C n 

F, 

Out-of-Phase 

'PHL 

’PLH 

A, 

None 

Bj 

None 

Remaining 

A and B, C n 

P 

In-Phase 

'PHL 

’PLH 

B, 

A, 


None 

Remaining 

A and B. C n 

P 

Out-of -Phase 

'PHL 

'PLH 

A, 

B, 


None 

Remaining 

A and B, C n 

G 

In-Phase 

'PHL 

'PLH 

B ( 


A, 

None 

Remaining 

A and B, C n 

G 

HII 

’PHL 

’PLH 

A, 

None 

B, 

Remaining 

A 

Remaining 

B. C n 

SS9 

In-Phase 

'PHL 

'PLH 

B, 

Aj 

None 

Remaining 

A 

Remaining 

B, C n 

m 

Out-of Phase 

'PHL 

'PLH 


None 


All 

A and B 




'PHL 

'PLH 

A, 

B, 

None 


WM 



'PHL 

'PLH 

B, 

None 

A, 

None 

Remaining 

A, B. C n 

C n +4 

In -Phase 

'PHL 


LOGIC MODE TEST TABLE 
FUNCTION INPUTS: SI = S2 = M = 4.5 V, SO = S3 = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 


OUTPUT 

WAVEFORM 

(See Note 4) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

'PLH 

A, 


None 

None 

Remaining 

A and B, C n 

F, 

Out-of-Phase 

'PHL 

'PLH 

B, 

A , 

None 

None 

Remaining 

A and B, C n 

F’j 

Out of Phase 

’PHL 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S182, SN74S182 
LOOK-AHEAD CARRY GENERATORS 

DECEMBER 1972-REVISED MARCH 1988 


o Directly Compatible for Use With: 
SN54LS181/SN74LS181, 
SIM54S281/SN74S281 , SN54S381, 
SN74S381, SIM54S481/SIM74S481 


PIN DESIGNATIONS 


ALTERNATIVE 

DESIGNATIONSt 

PIN NOS. 

FUNCTION 

GO, G1, G2, G3 

GO, G1, G2, G3 

3, 1, 14, 5 

CARRY GENERATE INPUTS 

PO, PI, P2, P3 

PO, PI. P2, P3 

4. 2, 15, 6 

CARRY PROPAGATE INPUTS 

Cn 

C n 

13 

CARRY INPUT 

Cn+X' C n +y, 

Cn+X' C n +y, 

12, 11, 9 

CARRY OUTPUTS 

c n+z 

Cn+z 


G 

Y 

10 

CARRY GENERATE OUTPUT 

P 

X 

7 

CARRY PROPAGATE OUTPUT 

Vcc 

16 

SUPPLY VOLTAGE 

GND 

8 

GROUND 


^Interpretations are illustrated in the 'LSI 81, 'SI 81 data sheet. 


logic symbol* 



* This symbol is in accordance with ANSI/IEEE Std. 91-1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


SN54S182 . . . J OR W PACKAGE 
SN74S182 . . . D OR N PACKAGE 
(TOP VIEW) 


G1 f 

71 

ll6 

J Vcc 

PI [~ 

2 

15 

D P2 

GO l 

3 

14 

J G2 

po [; 

4 

13 

D c n 

G3 f 

5 

12 

D c n + x 

P3 C 

6 

11 

D C n + y 

P C 

7 

10 

“j Q 

GND £ 

8 

9 

I] C n + 2 


SN54S182 . . . FK PACKAGE 
(TOP VIEW) 


O 

- - U UCM 
IQ. Id Z > IQ- 



NC - No internal connection 


description 

The SN54S182 and SN74S182 are high-speed, look-ahead carry generators capable of anticipating a carry across 
four binary adders or group of adders. They are cascadable to perform full look-ahead across n-bit adders. Carry, generate- 
carry, and propagate-carry functions are provided as enumerated in the pin designation table above. 

When used in conjunction with the 'LSI 81 or 'SI 81 arithmetic logic unit (ALU), these generators provide high-speed 
carry look-ahead capability for any word length. Each 'SI 82 generates the look-ahead (anticipated carry) across a 
group of four ALUs and, in addition, other carry look-ahead circuits may be employed to anticipate carry across sections 
of four look-ahead packages up to n-bits. The method of cascading 'SI 82 circuits to perform multilevel look-ahead 
is illustrated under typical application data. 

The carry functions (inputs, outputs, generate, and propagate) of the look-ahead generators are implemented in the 
compatible forms for direct connection to the ALU. Reinterpretations of carry functions as explained on the 'LSI 81 
and 'SI 81 data sheet are also applicable to and compatible with the look-ahead generator. Logic equations for the 
'SI 82 are: 

Cn+x = GO + PO C n 

C n+y = G1 + PI GO + PI PO C n 

Cn+z = G2 + P2 G1 + P2 PI GO + P2 PI PO C n 

G = G3 + P3 G2 + P3 P2 G1 + P3 P2 PI GO 

P = P3 P2 PI PO 


C n+X - YO (XO + Cn) 

C n+y = Y1 [XI + YO (XO + c n )] 

or C n + Z = Y2 {X2 + Y1 [XI + YO (XO + C n )]> 

Y = Y3 (X3 + Y2) (X3 + X2 + Y1 ) (X3 + X2 + XI + YO) 
X = X3 + X2 + XI + XO 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54S182, SN74S182 

LOOK AHEAD CARRY GENERATORS 


FUNCTION TABLE FOR G OUTPUT 


INPUTS 

OUTPUT 

G 

G3 

G2 

G1 

GO 

P3 

P2 

PI 

L 

X 

X 

X 

X 

X 

X 

mm 

X 

L 

X 

X 

L 

X 

X 


X 

X 

L 

X 

L 

L 

X 


X 

X 

X 

L 

L 

L 

L 

H 


All other combinations 


H 


FUNCTION TABLE 
FOR P OUTPUT 


INPUTS 

OUTPUT 


P 

L L L L 

L 

All other 

combinations 

H 


FUNCTION TABLE 
FOR C n+X OUTPUT 


INPUTS 

OUTPUT 

Cn+x 

GO PO Cn 

L X X 


X L H 


All other 


combinations 

■■ 


FUNCTION TABLE 
FOR C n+y OUTPUT 


INPUTS 

HM 

G1 GO PI PO C n 

L X X X X 

mm 

X L L X X 


X X L L H 

mm 

All other 

mm, 

combinations 

■■ 


FUNCTION TABLE FOR C n+Z OUTPUT 


INPUTS 

OUTPUT 

c n+z 

G2 

G1 

GO 

P2 

PI 

PO 

C n 

L 

X 

X 

X 

X 

X 

X 

■ 

X 

L 

X 

L 

X 

X 

X 


X 

X 

L 

L 

L 

X 

X 

mm 

X 

X 

X 

L 

L 

L 

H 



All other combinations 


mm 


H = high level, L = low level, X = irrelevant 

Any inputs not shown in a given table are irrelevant with respect to 
that output. 


logic diagram (positive logic) 
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SN54S182, SN74S182 
LOOK-AHEAD CARRY GENERATORS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54S182 -55°Cto125°C 

SN74S1 82 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter input transistor. For these circuits, this rating applies to each 
G input in conjunction with any other G input or in conjunction with any P input. 
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TTL Devices 


SN54S182, SN74S182 

LOOK AHEAD CARRY GENERATORS 


recommended operating conditions 



SN54S182 

SN74S182 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-1 

-1 

warn 

Low-level output current, Iql 

20 

20 

mm 

Operating free-air temperature, Ta 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S182 

SN74S182 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | |_j High-level input voltage 


2 

2 

V 

Vjl Low-level input voltage 


0.8 

0.8 

V 

Vik tnput clamp voltage 

V CC = MIN, 1 1 = — 18 mA 

-1.2 

-1.2 

V 

Vqh High-level output voltage 

V CC = MIN, V| H = 2V, 

V|l = 0.8V, Iqh = — 1 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V (h = 2V, 

V||_ = 0.8 V, l 0 (_ = 20 mA 

0.5 

0.5 

V 

l| Input current at maximum input voltage 

V C C = MAX, V| = 5.5V 

1 

1 


High-level 

•lH 

input current 

C n input 

Vcc = MAX, V, = 2.7 V 

50 

50 

pA 

P3 input 

100 

100 

P2 input 

150 

150 

PO, PI, or G3 input 

200 

200 

GO or G2 input 

350 

350 

G1 input 

400 

400 

Low-level 

1 1 L 

input current 

C n input 

Vcc = MAX. Vj = 0.5 V 

-2 

-2 

mA 

F3 input 

-4 

-4 

P2 input 

-6 

-6 

PO, PI, or G3 input 

-8 

-8 

GO or G2 input 

-14 

-14 

G1 input 

-16 

-16 

lOS Short-circuit output current? 

v C c = max 

-40 -100 

-40 -100 

mA 

ICCH Supply current, all outputs high 

VcC = 5V, See Note 3 

35 65 

35 70 

mA 

ICCL Supply current, all outputs low 

Vcc = MAX, See Note 4 

69 99 

69 109 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
* All typical values are at Vcc = 5 V, Ta = 25 °C. 

^ Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second. 

NOTES: 3. ICCH ls measured with all outputs open, inputs P3 and G3 at 4.5 V, and all other inputs grounded. MAX is determined at 5.5 V. 
4. 'CCL is measured with all outputs open; inputs GO, G1, and G2 at 4.5 V; and all other inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

GO, G1,G2, G3, 

Gn+x- Gp+y, 


4.5 

7 


tPHL 

PO, PI, P2, or P3 

or Gn+ Z 


4.5 

7 


IPLH 

GO, Gl, G2. G3, 



5 

7.5 

ns 

tPHL 

PI, P2, or P3 


R|_ = 280 n, Cl= 15 pF, 

7 

10.5 

IPLH 

PO, PI, P2, or P3 


See Note 5 

4.5 

6.5 

ns 

IPHL 



6.5 

10 

tRLH 


Gn+x> G n +y, 


6.5 

10 

ns 

IPHL 


° r C n +z 


7 

10.5 


NOTE 5: Load circuits and voltage waveforms are shown in Section 1 . 
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TYPICAL APPLICATION DATA 




64-BIT ALU, FULL-CARRY LOOK-AHEAD IN THREE LEVELS 

Remaining inputs and outputs of 'LS181, 'S181, 'S281, 'S381, and 'S481 are not shown. 
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LOOK AHEAD CARRY GENERATORS 





TTL Devices 


2 


2-616 


SN54LS183, SN74LS183 
DUAL CARRY-SAVE FULL ADDERS 

BULLETIN NO. DL-57711848, OCTOBER 1976- REVISED MARCH 1988 


• For Use in High-Speed Wallace-Tree Summing 
Networks 

• High-Speed, High-Fan-Out Darlington Outputs 

• Input Clamping Diodes Simplify System Design 

TYPICAL AVERAGE TYPICAL 

PROPAGATION POWER 

TYPES DELAY TIME DISSIPATION 

'LS183 15 ns 23 mW per bit 


SN54LS183 . . . J OR W PACKAGE 
SN74LS183 . . . D OR N PACKAGE 
(TOP VIEW) 


i a d 

n 

J 13 

3 V CC 

NC C 

2 

13 

H 2A 

IB C 

3 

12 

32B 

ICnE 

4 

11 

H2C n 

i c n + 1 C 

5 

10 

:2c n+1 

izC 

6 

9 

3 NC 

GND £ 

7 

8 

2 22 


description 

These dual full adders feature an individual carry 
output from each bit for use in multiple-input, carry- 
save techniques to produce the true sum and true 
carry outputs with no more than two gate delays. The 
circuits utilize high-speed, high-fan-out, transistor- 
transistor logic (TTL), but are compatible with both 
DTL and TTL families. SN54LS183 is characterized 
for operation over the full military temperature range 
of - 55 °C to 1 25 °C; SN74LS1 83 is characterized for 
operation from 0°C to 70 °C. 


logic diagram (each adder) 



Pin numbers shown are for D, J, N, and W packages. 


SN54LS183 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


FUNCTION TABLE 
(EACH ADDER) 


INPUTS 

OUTPUTS 

c n 

B 

A 

Z 

c n+1 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

L 

H 

L 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 


H = high level, L = low level 


schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


2-617 


TTL Devices 





TTL Devices 


SN54LS183, SN74LS183 
DUAL CARRY-SAVE FULL ADDERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vqc ( see N° te 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS1 83 Circuits — 55°Cto125°C 

SN74LS1 83 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1: Voltage values, except interemitter voltage, are with respect to network ground terminal. 


recommended operating conditions 



SN54LS183 

SN74LS183 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage. Vcc 


KEdlSIil 

ns 

High-level output current, Iqh 

-400 

-400 

d 

Low-level output current, Iql 

4 

8 

WSM 

Operating tree-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operation free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS'*' 

MIN TYPt MAX 

MIN TYPt MAX 


V 1 1 _] High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

Vcc = MIN, 1 1 = — 18 mA 

-1.5 

-1.5 

V 

Voh High-level output voltage 

Vcc = MIN, v |h = 2V, 

V 1 1 _ = V 1 1 _ ma x r IQH = — 400 pA 

2.5 3.4 

2.7 3.4 

V 

Vol Low-level output voltage 

Vcc = M IN, 

V ih = 2V, 

V|l = VjLFnax, 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V CC = MAX, V| = 7 V 

0.3 

0.3 

mA 

1(H High-level input current 

V CC = MAX, V| = 2.7 V 

60 

60 

PA 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 

-1.2 

-1.2 

mA 

lOS Short-circuit output current® 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

ICCL Supply current, all outputs low 

Vcc = MAX, See Note 3 

10 17 

10 17 

mA 

ICCH Supply current, all outputs high 

Vcc = MAX, See Note 4 

8 14 

8 14 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type, 
t All typical values are at Vqq - 5 V, - 25°C. 

SNot more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

NOTES: 3. IcCL ' s me asured with all outputs open and all inputs grounded. 

4. 'IcCH ' s measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

Cl = 15pF, RL = 2k$2, 

See Note 5 

9 15 

ns 

tpHL Propagation delay time, high-to-low-level output 

20 33 

ns 


NOTE 5: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54190, SN54191, SN54LS190, SN54LS191, 
SIM741 90, SN74191, SN74LS190, SN74LS191 
I SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 

DECEMBER 1972-REVISED MARCH 1988 

• Counts 8-4-2-1 BCD or Binary 

• Single Down/Up Count Control Line 

• Count Enable Control Input 

• Ripple Clock Output for Cascading 

• Asynchronously Presettable with Load 
Control 

• Parallel Outputs 

• Cascadable for n-Bit Applications 

TYPICAL 

AVERAGE MAXIMUM TYPICAL 

TYPE PROPAGATION CLOCK POWER 

DELAY FREQUENCY DISSIPATION 

'190/191 20ns 25MHz 325mW 

'LS190/LS191 20ns 25MHz lOOmW 

description 

The '190, 'LS190, '191, and 'LS191 are synchronous, 
reversible up/down counters having a complexity of 58 
equivalent gates. The '191 and 'LS191 are 4-bit binary 
counters and the '190 and 'LSI 90 are BCD counters. 

Synchronous operation is provided by having all flip- 
flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the 
steering logic. This mode of operation eliminates the 
output counting spikes normally associated with asyn- 
chronous (ripple clock) counters. 

The outputs of the four master-slave flip-flops are triggered on a low-to-high transition of the clock input if the enable input is 
low. A high at the enable input inhibits counting. Level changes at the enable input should be made only when the clock in- 
put is high. The direction of the count is determined by the level of the down/up input. When low, the counter count up and 
when high, it counts down. A false clock may occur if the down/up input changes while the clock is low. A false ripple carry 
may occur if both the clock and enable are low and the down/up input is high during a load pulse. 

These counters are fully programmable; that is, the outputs may be preset to either level by placing a low on the load input 
and entering the desired data at the data inputs. The output will change to agree with the data inputs independently of the 
level of the clock input. This feature allows the counters to be used as modulo-N dividers by simply modifying the count 
length with the preset inputs. 

The clock, down/up, and load inputs are buffered to lower the drive requirement which significantly reduces the number of 
clock drivers, etc., required for long parallel words. 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. The 
latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the clock when 
the counter overflows or underflows. The ripple clock output produces a low-level output pulse equal in width to the low- 
level portion of the clock input when an overflow or underflow condition exists. The counters can be easily cascaded by 
feeding the ripple clock output to the enable input of the succeeding counter if parallel clocking is used, or to the clock input 
if parallel enabling is used. The maximum/minimum count output can be used to accomplish look-ahead for high-speed 
operation. 

Series 54' and 54LS' are characterized for operation over the full military temperature range of -55°C to 125°C; Series 74' 
and 74LS' are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54190, SN54191, SN54LS190, SN54LS191, 

SN74190, SN74191, SN74LS190, SN74LS191 

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 



2 


'191/LS191 



* These symbols are accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SN54190, SN54LS190, SN74190, SN74LS190 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


logic diagram (positive logic) 


DATA 115) 
INPUT A 


DATA (D 
INPUT B 


DATA IIP) 
INPUT C 


DATA J£> 
INPUT D 


'190, 'LSI 90 DECADE COUNTERS 



*12) MAX/MIN 
OUTPUT 


OUTPUT Q b 


OUTPUT Q C 


OUTPUT Q d 


Pin numbers shown are for D, J, and N packages. 
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SN54191, SN54LS191, SN74191, SN74LS191 

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


logic diagram (positive logic) 

'191, 'LS191 BINARY COUNTERS 



Pin numbers shown are for D, J, and N packages. 
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SN54190, SN54LS190, SN74190, SN74LS190 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


'190, 'LS190 DECADE COUNTERS 
typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven. 

2. Count up to eight, nine (maximum), zero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), nine, eight, and seven. 
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SN54191, SN54LS191, SN74191, SN74LS191 

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 
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SN54190, SN54191, SN54LS190, SN54LS191, 
SN74190, SN74191, SN74LS190, SN74LS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VcC ( see Note 1 ) 7 V 

Input voltage: SN54', SN74' Circuits 5.5 V 

SN54LS', SN74LS' Circuits 7 V 

Operating free-air temperature range: SN54', SN54LS' Circuits . -55°Cto125°C 

SN74', SISI74LS' Circuits 0°C to 70°C 

Storage temperature range — 65° C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54190, SN54191 

SN74190, SN74191 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

warn 

IqH High-level output current 

-0.8 

-0.8 


lOL Low-level output current 

16 

16 


f c | ock Input clock frequency 

0 20 

0 20 

ESE9I 

t w (clock) Width of clock input pulse 

25 

25 

■ 

twOoad) Width of load input pulse 

35 

35 

ns 

t su Setup time 

Data, high or low (See Figure 1 and 2) 

20 

20 

ns 

Load inactive state 

20 

20 

*hold Data holcJ time 

0 

0 

ns 

Ta Operating free-air temperature 

OB 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54190. SN54191 

SN74190, SN74191 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V||-| High-level input voltage 

Vqc 

2 

2 

V 

V|i_ Low-level input voltage 

Vcc = MIN 

0.8 

0.8 

V 

V|« Input clamp voltage 

Vcc -MIN, lj = — 12 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc = MIN, V|H = 2 V, 

V|L = 0.8 V, l 0 H = - 0.8 mA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

Vcc = MIN, V|H = 2V, 

V|l - 0.8 V, ! 0 L=16mA 

0.2 0.4 

0.2 0.4 

V 

High-level input current at 

l| 

maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

High-level input current 

1 1 H 

at any input except enable 

Vcc = MAX, V| = 2.4 V 

40 

40 

mA 

High-level input current 

1 |H 

at enable input 

120 

120 

mA 

Low-level input current 
l|L 

at any input except enable 

V C c “ M AX . v l = °- 4 V 

-1.6 

-1.6 

mA 

Low-level input current 

1 1 l 

at enable input 

-4.8 

-4.8 

mA 

lOS Short-circuit output current § 

V C c = max 

-20 -65 

-18 -65 

mA 

ICC Supply current 

Vcc = MAX, See Note 2 

65 99 

65 105 

mA 


*For conditions shown as MAX or MIN, use appropriate value specified under recommended operating conditions, 
t All typical values are at V C q = 5 V, T a = 25° C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with all inputs grounded and all outputs open. 
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SN54190, SN54191, SN74190, SN74191 

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


switching characteristics, Vqq = 5V,T^ = 25°C 


PARAMETER* 


TO 

(OUTPUT) 


TEST CONDITIONS 



C L = 15pF, R L = 400 n, 
See Figures 1 and 3 thru 7 


MIN 

TYP 

MAX 

20 

25 



22 

33 


33 

50 



fmax — maximum clock frequency 

tPLH s propagation delay time, low-to-high-level output 

tpHL - propagation delay time, high-to-low-level output 

schematics of inputs and outputs 
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SN54LS190, S1M54LS191, SN74LS190, SN74LS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


recommended operating conditions 




SN54LS190 

SN74LS190 




SN54LS191 

SN74LS191 

UNIT 



MIN 

NOM MAX 

MIN 

NOM 

MAX 


v cc 

Supply voltage 

4.5 

5 5.5 

4.75 

5 

5.25 

V 

'OH 

High-level output current 

-0.4 

-0.4 


'OL 

Low-level output current 

4 

8 

USES 

fclock 

Clock frequency 

0 

20 

0 


20 


tyvlclock) 

Width of clock input pulse 

25 

25 

ns 

*w(load) 

Width of load input pulse 

35 

35 

ns 

*su 

Data setup time (See Figures 1 and 2) 

20 

20 

' ■ 

tsu 

Load inactive state setup time 

30 

30 

ns 

>h 

Data hold time 

5 

5 

ns 

th 

Enable hold time 

0 

0 

HUSH 

tenable 

Count enable time (see Note 3) 

40 

40 


Ta 

Operating free-air temperature 

-55 

125 

0 


70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS 1 

SN54LS190 

SN54LS191 

SN74LS190 

SN 74 LSI 91 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V | [_j High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V | « Input clamp voltage 

VcC = MIN, l| = —18 mA 

-1.5 

-1.5 

wm 

v oh High-level output voltage 

V CC = MIN, V|h = 2V, 

V|L-V|Ltnax, Iqh = ~400mA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V CC = MIN. V| H =2V, 

V|l = V|l max 

*OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

High-level input 

l| current at maximum 

input voltage 

Enable 

Vcc = MAX, V| = 7 V 

0.3 

0.3 

mA 

Others 

0.1 

0.1 

High-level 

■ 1 H 

input current 

Enable 

V C C = MAX. V| = 2.7 V 

60 

60 

pA 

Others 

20 

20 

Low-level 

•iL 

input current 

Enable 

Vcc = MAX, V| = 0.4 V 

-1.2 

-1.2 

mA 

Others 

-0.4 

-0.4 

'OS Short-circuit output currentS 

Vcc = max, 

-20 -100 

-20 -100 

mA 

'CC Supply current 

Vcc = MAX, See Note 2 

20 35 

20 35 

mA 


*For conditions shown as MAX or MIN, use appropriate value specified under recommended operating conditions for the applicable device 
type. 

■f- All typical values are at V cc = 5V, T A = 25°C. 

^ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 2. Ice is measured with all inputs grounded and all outputs open. 

3. Minimum count enable time is the interval immediately preceeding the rising edge of the clock pulse during which interval the 
count enable input must be low to ensure counting . 
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SNS4LS1 90, SN54LS1 91, SN74LS190, SN74LS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWNjUP MODE CONTROL 


switching characteristics, Vqq = 5V,Ta = 25 C 


PARAMETER* 


TO 

(OUTPUT) 


TEST CONDITIONS 


| ‘LS190, 'LS191 

MIN 

TYP 

MAX 

20 

25 



22 

33 


33 

50 



'max s maximum clock frequency 

tpLhi = propagation delay time, low-to-high-level output 

tpHL = propagation delay time, high-to-low-level output 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



Enable input: R Cq = 8.33 k ft NOM 
Load input: R eq = 25 kH NOM 
All other inputs: R eq =17 kft NOM 
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SN54190, SN54191, SN54LS190, SN54LS191, 
SN74190, SN74191, SN74LS190, SN74LS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


PARAMETER MEASUREMENT INFORMATION 

OUTPUT V CC 


MAX/MI Nr 


l 

j r l 

1 (SEE NOTE B) 

q A' q B. q C* OR Qo 

7 

r - FT FT FT 

k C L = 15pF 
(SEE NOTE A) 


FIGURE 1-LOAD CIRCUIT 
FOR SWITCHING TIME MEASUREMENT 




See waveform sequences in figures 4 through 7 for propagation times from a specific input to a specific output. For simplication, pulse 
rise times, reference levels, etc., have not been shown in figures 4 through 7. 

FIGURE 3-GEIMERAL VOLTAGE WAVEFORMS FOR PROPAGATION TIMES 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All diodes are 1 N3064 or equivalent. 

C. The input pulses are supplied by generators having the following characteristics: Z out = 50 H, duty cycle < 50%, PRR < 1 MHz. 

D. V re f = 1.5 V for '190 and '191 ; 1 .3 V for 'LS190 and 'LS191 . 
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SN54190, SN54191, SN54LS190, SN54LS191 
SN74190, SN74191, SIM74LS190, SN74LS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


PARAMETER MEASUREMENT INFORMATION (continued) 


ANY DATA INPUT 


CORRESPONDING 
Q OUTPUT 


!*- tPHL <PLH 


NOTE E: Conditions on other inputs are irrelevant*- 

FIGURE 4— LOAD TO OUTPUT AND DATA TO OUTPUT 
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SN54190, SN54191, SN54LS1 90, SN54LS191, 
SN74190, SN74191, SN74LS190, SN74LS191 
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL 


PARAMETER MEASUREMENT INFORMATION (continued) 
switching characteristics (continued) 


1_J 


U 


DATA INPUTS “ 
(SEE NOTES G TO I). 


D/U 


ITT 


U 


!♦— tPLH 


■ t PHL 


OUTPUT(S) UNDER TEST J 
ENABLE = LOW 


NOTES: G. To test Q A , Q B , and Qq outputs of '190 and 'LS190: Data inputs A, B, and C are shown by the solid line. Data input D is shown 
by the dashed line. 

H. To test Qq output of '190 and 'LS190: Data inputs A and D are shown by the solid line. Data inputs B and C are held at the low 
logic level. 

I. To test Q a , Q b , Q c , and Q D outputs of '191 and 'LS191 : All four data inputs are shown by the solid line. 



FIGURE 6-CLOCK TO OUTPUT 


LOAD |_| [_J 

DATA A j 

DATA B, C, AND D 

(SEE NOTE J) 


D/U 


COUNT 

r ; 

i r t 

~~LT I 

~LT, 


-*l j— ‘PLH 

— ! r-*PHL 

— ^ |*- t PLH 

|*-tPHL 

MAX/MIN 

1 

i 

1 

1 


ENABLE = LOW 


NOTE J: Data inputs B and C are shown by the dashed line for the '190 and 'LS190 and the solid line for the '191 and ’LS191 : Data input D 
is shown by the solid line for both devices. 


FIGURE 7-CLOCK TO MAX/MIN 
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SN54192, SN54193, SN54LS192 SN54LS193, 
SN74192, SN74193. SN74LS192, SN74LS193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

DECEMBER 1972-REVISED MARCH 1988 


■ • Cascading Circuitry Provided Internally 
I • Synchronous Operation 

■ • Individual Preset to Each Flip-Flop 
I • Fully Independent Clear Input 

TYPES TYPICAL MAXIMUM TYPICAL 

COUNT FREQUENCY POWER DISSIPATION 

'192/193 32 MHz 325 mW 

'LS192/LS193 32 MHz 95 mW 

description 

These monolithic circuits are synchronous reversible 
(up/down) counters having a complexity of 55 
equivalent gates. The '192 and 'LSI 92 circuits are 
BCD counters and the '193 and 'LSI 93 are 4-bit 
binary counters. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when 
so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes which 
are normally associated with asynchronous (ripple- 
clock) counters. 

The outputs of the four master-slave flip-flops are trig- 
gered by a low-to-high-level transition of either count 
(clock) input. The direction of counting is determined by 
which count input is pulsed while the other count input 
is high. 

All four counters are fully programmable; that is, each NC - no internal connection 

output may be preset to either level by entering the 
desired data at the data inputs while the load input is 
low. The output will change to agree with the data in- 
puts independently of the count pulses. This feature 

allows the counters to be used as modulo-N dividers by simply modifying the count length with the preset inputs. 

A clear input has been provided which forces all outputs to the low level when a high level is applied. The clear function is 
independent of the count and load inputs. The clear, count, and load inputs are buffered to lower the drive requirements. 
This reduces the number of clock drivers, etc., required for long words. 

These counters were designed to be cascaded without the need for external circuitry. Both borrow and carry outputs are 
available to cascade both the up- and down-counting functions. The borrow output produces a pulse equal in width to the 
count-down input when the counter underflows. Similarly, the carry output produces a pulse equal in width to the count-up 
input when an overflow condition exists. The counters can then be easily cascaded by feeding the borrow and carry outputs 
to the count-down and count-up inputs respectively of the succeeding counter. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN54' SN54LS' SN74' SN74LS' UNIT 

7 7 7 7 V 

5.5 7 5T5 7 V 

-55 to 125 0 to 70 °C 

-65 to 150 -65 to 150 °C 

NOTE 1: Voltage values are with respect to network ground terminal. 


Supply voltage, Vcc (see Note 1) 
Input voltage 

Operating free-air temperature range 
Storage temperature range 



PRODUCTION DATA documtnts contain information 
currant aa of publication data. Products conform to 
spacifications par tha tarms of Texas Inatrumanta 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54192, SN54LS 192, SN74192, SN74LS192 

SYNCHRONOUS 4 BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 
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DATA I 1 ) 
INPUT B 


DATA 
INPUT C 


DATA <9> 
INPUT D 





SN54192, SW54193, SN54LS1 92, SN54LS193 
SN74192, SN74193, SN74LS192, SN74LS193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


logic symbols* 


(14) 


(5) 


(4) 


tx 


( 111 , 


CTRDIV 10 
CT = 0 


t>2 + 
G1 


2CT * 0 


( 12 ) 


(131 — 
— ■— BO 


(15) 


(3) 

(11 

(2) 

[2] 

(10) 

(6) 

(4) 

(9) 

(7) 

[8] 




■Qa 

-Qb 

•Oc 

°D 


(14) 


(5) 


(4) 


td 


LOAD - ^ r?! fcl c3 


CT = 
t>2 + 
G1 

i>1- 

G2 


CTRDIV 16 
0 



^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and 1EC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 

schematics of inputs and outputs 


2 CT = 0 


(12) — 
CO 


(13) — 
— — BO 


(15) 


(3) 

(1) 

(2) 

(2) 

(10) 

(6) 

[4] 

(9) 

(7) 

(81 




-Qa 
■Qb 
■Q C 
■ q d 



'192, '193: R e q = 4 kn NOM 



EQUIVALENT OF INPUTS 
OF 'LS192/LS193 



Load input: R eq = 25 kf2 NOM 
All other inputs: R eq = 17 kfl NOM 


TYPICAL OF OUTPUTS 
OF 'LS192, 'LS193 
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SN54192, SN54LS192, SN74192, SN74LS192 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


'192, 'LS192 DECADE COUNTERS 
typical clear, load, and count sequences 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 

2. Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 


CLR 

LOAD 


n 


_r 


_r 


data 


_r 


OUTPUTS 


° a _ Z1 

™ 1 

° e _ Z1 

1 

° c _ n 
„ 1 
Q ° _ zi 


SEQUENCE 

ILLUSTRATED 


M 


u 



■LTLrLrLTLr 


1_J I I L 


i_r 


■LTLrLTUTJ 


CLEAR PRESET 


i_r 


COUNT DOWN • 


NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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SN54193, SN54LS1 93, SN74193, SN74LS193 

SYNCHRONOUS 4 BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


'193, 'LS193 BINARY COUNTERS 
typical clear, load, and count sequences 

Illustrated below is the following sequence: 

1 . Clear outputs to zero. 

2. Load (preset) to binary thirteen. 

3. Count up to fourteen, fifteen, carry, zero, one, and two. 

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 


CLR 

LOAD 


n 



r* _r 


DA1A 


_r 


■ _r 


OUTPUTS <* 


in 

i 

in 

i 

zn 

i 

zn 


SEQUENCE 

ILLUSTRATED 


i_r 


m 


ijnjzjnjnn 


u 


Tjnjnjnjnn 


CLEAR PRESET 


1_T 


0 1b 14 

COUNT OOWN 


NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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SN54192, SN54193, SN74192, SN74193 
SYNCHRONOUS 4 BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


recommended operating conditions 



SN54192 

SN 54193 

SN74192 

SN74193 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 


1 q h High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

16 

16 

BZfl 

fclock Clock frequency 

0 25 

0 25 


t w Width of any input pulse 

20 

20 

ns 

t su Data setup time, (see Figure 1 ) 

20 

20 

ns 

t^ Hold time 

Data, high or low 

0 

0 

ns 

LOAD 

3 

3 

T/^ Operating free-air temperature 

-55 125 

o 

-vl 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54192 

SN54193 

SN74192 

SN74193 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V 1 1 _| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|k Input clamp voltage 

Vcc = MIN, 1 1 = — 12 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V C c = MIN, v IH = 2v - 
V|l = 0.8 V, loH = -°- 4mA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2V 

V|l = 0.8V, lQL = 16mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 

1 


l|H High-level input current 

V C c = MAX, V| = 2.4 V 

40 

40 


l|L Low-level input current 

V C c = MAX, V t = 0.4 V 

-1.6 

-1.6 

mi 

IqS Short-circuit output current^ 

v C c = max 

-20 -65 

-18 -65 

warn 

ICC Supply current 

V C c = max, See Note 2 

65 89 

65 102 

MM 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type, 
t All typical values are at V cc = 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: l^c ' s measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5 V. 


switching characteristics, Vcc - 5 V, Ta = 25° C 


parameter!! 

FROM 

INPUT 

TO 

OUTPUT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*max 




25 

32 


■mol 

tPLH 

UP 

CO 



17 

26 

ns 

tPHL 



16 

24 

tPLH 

DOWN 

BO 

C (_ = 1 5 pF, 

R l = 400 S2, 

See Figures 1 and 2 


16 

24 

ns 

tPHL 


16 

24 

fPLH 

UP OR DOWN 



25 

38 

ns 

tPHL 



31 

47 

*PLH 

LOAD 




27 

40 

ns 

tPHL 




29 

40 

l PHL 

CLR 

Q 



22 

35 

ns 


Hfmax — maximum clock frequency 
tpLH — propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
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TTL Devices 


SN54LS192, SN54LS193, SN74LS192, SN74LS193 

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


recommended operating conditions 



SN54LS192 

SN54LS193 

SN74LS192 

SN74LS193 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

-400 

-400 

MEM 

Iql Low-level output current 

4 

8 


*clock Clock frequency 

0 25 

0 25 

EH9 

t w Width of any input pulse 

20 

20 

ns 

*su 

Clear inactive-state setup time 

15 

15 

ns 

Load inactive-state setup time 

15 

15 

ns 

Data setup time (see Figure 1 ) 

20 

20 

ns 

th Data hold time 

5 

5 

ns 

Ta Operating free-air temperature range 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54 LSI 92 

SN54LS193 

SN74LS192 

SN74LS193 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

ra 

V|K Input clamp voltage 

Vcc = MIN, 1 1 = -18 mA 

-1.5 

-1.5 

wm 

v OH High-level output voltage 

V C c = MIN, V|h = 2V, 

V|L = v iLmax, IQH = ~ 400 pA 

| 


V 

Vql Low-level output voltage 

V C c = MIN, V| H = 2 V, 

V|l = V|l max 

'OL = 4 mA 

0.25 0.4 

0.15 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at maximum 

l| 

input voltage 

V C C = MAX, V, = 7 V 

0.1 

0.1 

mA 

1 1 1 _) High-level input current 

V CC = MAX, V| = 2.7 V 

20 

20 

■39 


Vcc = MAX, V | = 0.4 V 

-0.4 

-0.4 

wzm 

lOS Short-circuit output currentS 

Vcc = max 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

19 34 

19 34 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
^ All typical values are at Vqq = 5V, T^ = 25°C. 

§Not more than one output should be shorted at a time ,and duration of the short-circuit should not exceed one second. 

NOTE 2: is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

INPUT 

TO 

OUTPUT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

f max 




25 

32 



<PLH 

UP 

CO 



17 

26 

ns 

tPHL 



18 

24 

tPLH 

DOWN 

BO 

C L ---- 15 pF, 

R|_ = 2 kO, 

See Figures 1 and 2 


16 

24 

ns 

>PHL 


15 

24 

'PLH 

UP OR DOWN 

Q 


27 

38 

ns 

tPHL 


30 

47 

tRLH 

LOAD 

Q 



24 

40 

ns 

*PHL 



25 

40 

’PHL 

CLR 

Q 



23 

35 

99 
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TEST CIRCUIT 


NOTES: A. 


B. 

C. 

D. 

E. 


The pulse generators have the following characteristics: Z out = 50 Q and for the data pulse generator PRR < 500 kHz, duty 
cycle = 50%; for the load pulse generator PRR is two times data PRR, duty cycle = 50% 

Cl includes probe and jig capacitance. 

Diodes are 1N3064 or equivalent. 
t r and tf < 7 ns. 

V ref is 1.5 V for '192 and '193, 1.3 V for 'LS192 and 'LS193. 


FIGURE 1 A - CLEAR, SETUP AND LOAD TIMES 
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VOLTAGE WAVEFORMS 


NOTES: 


A. The pulse generators have the following characteristics: Z out = 50 fi and for the data pulse generator PRR < 500 kHz, duty 
cycle = 50%; for the load pulse generator PRR is two times data PRR, duty cycle = 50% 

B. C|_ includes probe and jig capacitance. 

C. Diodes are 1N3064 or equivalent. 

D. t r and tf < 7 ns. 

E. V ref is 1.5 V for '192 and '193, 1.3 V for 'LS192 and 'LS193. 


CO GO CO 

< z z 

Zviui 

CO 

IE — ‘ * 

30 CO CO 
qNN 

H C/S C/S 


co -J cn 
” 4* .Or 

-A 

' CD CO 
2 CO CO 
■H ' 

C/3 C/0 
= ZZ 
2 **J CJI 

o ■£» -c* 

O I_ 

CO CO 

Z CD CO 

ho ro 
cs- ' 
2 c/s c/s 
£ z z 
Z **J cji 

m r— r~ 
33 C/S C/S 
CO -a -a 
CO CO 

a co co 


o 


o 

I — 

m 

To 

33 


FIGURE IB - CLEAR, SETUP, AND LOAD TIMES 


SN54192, SN54193, SN54LS192, SN54LS193, 
SN74192, SN74193, SN74LS192, SN74LS193 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


PARAMETER MEASUREMENT INFORMATION 




TEST CIRCUIT 


NOTES: 


A. The pulse generators have the following characteristics: PRR = 1 MHz, Z 0U | = 50 fi, duty cycle = 50%. 

B. C(_ includes probe and jig capacitance. 

C. Diodes are 1N3064 or equivalent. 

D. Cout-up and dount-down pulse shown are for the '193 and 'LSI 93 binary counters. Count cycle for '192 and 'LSI 92 decade 
counters is 1 through 10. 

E. Waveforms for outputs Q^, Qb< ar| d Qc are omitted to simplify the drawing. 

F. t r and tf < 7 ns. 

G. V ref is 1.5 V for '192 and '193, 1.3 V for 'LS192 and 'LS193. 


FIGURE 2A - PROPAGATION DELAY TIMES 


Texas 

Instruments 


2-643 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 




TTL Devices 


SN54192, SN54193, SN54LS192, SN54LS193, 

SN74192, SN74193, SN74LS192, SN74LS193 

SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


PARAMETER MEASUREMENT INFORMATION 




VOLTAGE WAVEFORMS 


NOTES: 


A. The pulse generators have the following characteristics: PRR = 1 MHz, Z out = 50 0, duty cycle = 50%. 

B. Cl includes probe and jig capacitance. 

C. Diodes are 1N3064 or equivalent. 

D. Cout-up and dount-down pulse shown are for the '193 and 'LSI 93 binary counters. Count cycle for ' 1 92 and 'LSI 92 decade 
counters is 1 through 10. 

E. Waveforms for outputs Qa. Qb> and Qc are omitted to simplify the drawing. 

F. t r and tf < 7 ns. 

G. V ref is 1.5 V for '192 and '193, 1.3 V for 'LS192 and TS193. 


FIGURE 2B - PROPAGATION DELAY TIMES 
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SIM 54 1 94, SN54LS194A, SN54S194, 
SN74194, SN74LS194A, SN74S1 94 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

MARCH 1 974 — REVISED MARCH 1988 


• Parallel Inputs and Outputs 

• Four Operating Modes: 

Synchronous Parallel Load 
Right Shift 
Left Shift 
Do Nothing 

• Positive Edge-Triggered Clocking 

• Direct Overriding Clear 


TYPE 

'194 
'LS194A 
'SI 94 


TYPICAL 
MAXIMUM 
CLOCK 
FREQUENCY 
36 MHz 
36 MHz 
105 MHz 


TYPICAL 

POWER 

DISSIPATION 

195 mW 
75 mW 
425 mW 


description 

These bidirectional shift registers are designed 
to incorporate virtually all of the features a 
system designer may want in a shift register. The 
circuit contains 46 equivalent gates and features 
parallel inputs, parallel outputs, right-shift and 
left-shift serial inputs, operating-mode-control 
inputs, and a direct overriding clear line. The 
register has four distinct modes of operation, 
namely: 

Inhibit clock (do nothing) 

Shift right (in the direction Qa toward Qq) 
Shift left (in the direction Qq toward Qa> 
Parallel (broadside) load 

Synchronous parallel loading is accomplished by 
applying the four bits of data and taking both 
mode control inputs, SO and SI , high. The data 
are loaded into the associated flip-flops and 
appear at the outputs after the positive transition 
of the clock input. During loading, serial data 
flow is inhibited. 

Shift right is accomplished synchronously with 
the rising edge of the clock pulse when SO is high 
and SI is low. Serial data for this mode is entered 
at the shift-right data input. When SO is low and 
SI is high, data shifts left synchronously and 
new data is entered at the shift-left serial input. 


SN54194, SN54LS194A, SN54S194 . . . J OR W PACKAGE 
SN74194 . . . N PACKAGE 
SN74LS194A, SN74S194 . . . D OR N PACKAGE 
(TOP VIEW) 



vcc 

Qa 

Qb 

QC 

Qd 

CLK 

SI 

SO 


SN54LS194A, SN54S194 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


logic symbol* 




Clocking of the shift register is inhibited when t This sym boi is in accordance with ansi/ieee Std. 91-1984 and 

both mode control inputs are low. The mode iec Publication 617-12. 

controls of the SN541 94/SN741 94 should be Pin numbers shown are for D, J, N, and W packages, 
changed only while the clock input is high. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54194, SN54LS194A, SN54S194 
SN74194, SN74LS194A, SN74S194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


FUNCTION TABLE 


j INPUTS 

] OUTPUTS j 

CLEAR 

1 MODE 1 

CLOCK 

j SERIAL 

| PARALLEL 

°a 

Qb 

Qc 

Qd 

SI 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

o 

< 

a 

q bo 

o 

o 

o 

q do 

H 

H 

H 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

c 

< 

a 

°Bn 

Q Cn 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

Q Cn 

H 

H 

L 

t 

H 

X 

X 

X 

X 

X 

C>Bn 

QCn 

°Dn 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

°Bn 

c 

O 

a 

°Dn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

O 

> 

o 

q bo 

Q co 

o 

Q 

a 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including tran- 
sitions) 

t = transition from low to high level 
a, b, c, d = the level of steady-state input at 
inputs A, B, C, or D, respectively. 

q A0' q B0* q C 0' °D0 = the level of q A' 
Qg, Q c , or Qq, respectively, before the 
indicated steady-state input conditions 
were established. 

Q An. Q Bn. Q cn. °Dn = <he level of Q A . 
Qb, Qc respectively, before the most- 
recent t transition of the clock. 


schematics of inputs and outputs 



'194 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 



CLK input: R eq = 4 kn NOM 
All others: R eq = 6 kn NOM 



'LS194A 
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SHIFT SHIFT 

RIGHT PARALLEL INPUTS LEFT 

SERIAL / 1 - Al - A SERIAL 


SN54194, SN74194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 
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Pin numbers shown are for D, J, N, and W packages. 






SN54LS194A, SN54S194 

CRI7AI QIQdA <sN7Zl < ;iQd 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 
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PARALLEL OUTPUTS 








SN54194, SN54LS194A, SN54S194, 
SN74194, SN74LS194A, SN74S194 
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


typical clear, load, right-shift, left -shift, inhibit, and clear sequences 

s' 

MODE 
CONTROL 
INPUTS 


SERIAL 
DATA 
INPUTS 


PARALLEL 
DATA < 
INPUTS 




CLEAR LOAD 
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SN54194, SN74194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc < see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54194 — 55°Cto125°C 

SN74194 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54194 

SN74194 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

wm 

High-level output current, Ioh 

-800 

-800 

Kill 

Low-level output current, Iol 

16 

16 

UQI 

Clock frequency, f c | 0 ck 

0 • 25 

0 25 

09 

Width of clock or clear pulse, t w 

20 

20 

ri 

Setup time, t su 

Mode control 

30 

30 

wm 

Serial and parallel data 

20 

20 


Clear inactive-state 

25 

25 

wm 

Hold time at any input, t^ 

0 

0 

wm 

Operating free-air temperature, T a 

-55 125 

0 70 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54194 

SN74194 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V||_| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|k Input clamp voltage 

V CC = MIN, l t = — 12 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V CC = MIN, V| H = 2 V, 

V|i_ = 0.8 V, l 0 H = —800 pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = 0.8 V, l 0 L = 16 mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V CC = MAX, V| = 5.5 V 

1 

1 

mA 

l|l_l High-level input current 

V C C = M AX, V| = 2.4 V 

40 

40 

juA 

1 1 1 _ Low-level input current 

V C c = MAX, V| = 0.4 V 

-1.6 

-1.6 

mA 

lOS Short-circuit output current § 

V CC = MAX 

-20 -57 

-18 -57 

mA 

'CC Supply current 

V C c = MAX, See Note 2 

39 63 

39 63 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at VqC = 5V,T/^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open, inputs A through D grounded, and 4.5 V applied to SO, SI, clear, and the serial inputs, Iq£ is tested with a 
momentary GND, then 4.5 V applied to clock. 


switching characteristics, VCC = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*max 

Maximum clock frequency 

C L = 15 pF, 

R L = 400 fi, 

See Figure 1 

25 36 

MHz 

tPHL 

Propagation delay time, high-to-low-level output from clear 

19 

30 

ns 

*PLH 

Propagation delay time, low-to-high-level output from clock 

14 

22 

ns 

tPHL 

Propagation delay time, high-to-low-level output from clock 

17 

26 

ns 
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SN54LS1 94A, SN74LS194A 
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS194A — 55°Cto125°C 

SN74LS194A 0°C to 70° C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS194A 

SN74LS194A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

'Mil' 1 rn 

V 

High-level output current, Ioh 

-400 

-400 

mam 

Low-level output current. Iql 

4 

8 


Clock frequency, f c |ock 

0 25 

0 25 

UU3 

Width of clock or clear pulse, t w 

20 

20 

wm 

Setup time, t su 



Mode control 

30 

30 


Serial and parallel data 

20 

20 

1391 

Clear inactive-state 

25 

25 

wm 

Hold time at any input, tj, 

0 

0 


Operating free-air temperature, T & 

-55 125 

O 

r- 

o 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS194A 

SN74LS194A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|p| High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.7 

0.8 

V 

V| Input clamp voltage 

V CC = MIN, l| = —18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V CC = MIN, V|H = 2V, 

Vjl — V]L max, IQH = — 400pA 

2.5 3.5 

2.7 3.5 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = V|(_ max 

Iql = 4 mA 

0.25 ' 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|^ High-level input current 

V CC = MAX. V| = 2.7 V 

20 

20 

mA 

l|L Low-level input current 

V C C = MAX, V, = 0.4 V 

-0.4 

-0.4 

mA 

lOS Short-circuit output currents 

V C c= max 

-20 -100 

-20 -100 

mA 

ICC Supply current 

V CC = max, See Note 2 

15 23 

15 23 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1 All typical values are at V cc = 5V,T A = 25°C 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open, inputs A through D grounded, and 4.5 V applied to SO, SI, clear, and the serial inputs, Iqc is tested with a 
momentary GND, then 4.5 V, applied to clock. 


switching characteristics, Vcc = 5 V, T A = 25 °C 


1 PARAMETER 1 

TEST CONDITIONS 

MIN TYP 

MAX ] 

UNIT 

*max 

Maximum clock frequency 

C L = 15 pF, 

R L = 2 kf), 

See Figure 1 

| 25 36 | 

MHz 

tPHL 

Propagation delay time, high-to-low-level output from clear 

19 

30 

ns 

tPLH 

Propagation delay time, low-to-high level output from clock 

14 

22 

ns 

tPHL 

Propagation delay time, high-to-low level output from clock 

17 

26 

ns 
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TTL Devices 


ciURACiqa Q|\|7AQiqa 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S194 — 55°Cto125°C 

SN74S194 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S194 

SN74S194 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|K Input clamp voltage 

Vcc = MIN, 1 1 = — 18 mA 

-1.2 

-1.2 

V 

Vqh High-level output voltage 

V C c = MIN, V| H = 2V, 

V|l = 0.8V, Ioh = — 1 

2.5 3.4 

2.7 3.4 

V 

Vol Low-level output voltage 

V C c = min, V ih = 2V, 

V|l = 0.8V, Iql = 20 mA 

0.5 

0.5 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

l|H High-level input current 

V C c = MAX, V| = 2.7 V 

50 

50 

pA 

l|L Low-level input current 

V C c = MAX, V| = 0.5 V 

-2 

-2 

mA 

lOS Short-circuit output current§ 

Vcc = max 

-40 -100 

-40 -100 

mA 

ICC Supply current 

V C c = MAX, See Note 2 

85 135 

85 135 

mA 

v C c = max, 

T a = 1 25°C, 
See Note 2 

W package 

110 



*For conditions shown as MIN or MAX, use the appropriate value specif ied under recommended operating conditions. 

1-All typical values are at Vqq = 5V,T/\ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open, inputs A through D grounded, and 4.5 V applies to SO, SI, clear, and the serial inputs, Ice ' s tested with a 
momemtary GND, then 4.5 V, applied to clock. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


| PARAMETER ' 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

fmax 

Maximum clock frequency 

C L = 15 pF, 

R L = 280 [}, 

See Figure 1 

70 

106 


MHz 

iPHL 

Propagation delay time, high-to-low-level output from clear 


12.5 

18.5 

ns 

iPLH 

Propagation delay time, low-to-high-level output from clock 

4 

8 

12 

ns 

IPHL 

Propagation delay time, high-to-low-level output from clock 

4 

1 1 

16.5 

ns 



SN54S194 

SN74S194 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

MS— 

wm 

High-level output current, Iqh 

-1 

-1 


Low-level output current, Iql 

20 

20 


Clock frequency, fclock 

0 70 

0 70 

trnrn 

Width of clock pulse, t w ( c | oc k) 

7 

7 

mm 

Width of clear pulse, t w ( c | ear ) 

12 

12 


Setup time, t su 

Mode control 

11 

11 

■aii 

Serial and parallel data 

5 

5 

wm 

Clear inactive-state 

9 

9 

WM\ 

Hold time at any input, t^ 

3 

3 


Operating free-air temperature, T A 

-55 125 

o 

r-* 

o 

—I 
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SN54194, SN54LS194A, SN54S194, 
SN74194, S1U74LS1 94A, SN74S194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 



LOAD FOR OUTPUT UNDER TEST 


TEST TABLE FOR SYNCHRONOUS INPUTS 


DATA INPUT 

FOR TEST 

SI SO 

OUTPUT TESTED 

(SEE NOTE E) 

A 

4.5 V 4.5 V 

Q a at t n+1 

B 

4.5 V 4.5 V 

Qb at ‘n+1 

C 

4.5 V 4.5 V 

°C at 'n+1 

D 

4.5 V 4.5 V 

Q d at t n+1 

L Serial Input 

4.5 V OV 

*^A at *n+4 

R Serial Input 

0 V 4.5 V 

a * *n+4 


CLEAR 


CLOCK 


DATA 
INPUT 
(SEE TEST 
TABLE) 


OUTPUT Q 


*1 *vfv(clear) 



VOLTAGE WAVEFORMS 



NOTES: 


A. The clock pulse generator has the following characteristics: Z out ^ 50 SI and PRR ^ 1 MHz, For '194, t r < 7 ns and tf < 7 ns. 
For ' LS194A, t r ^ 15 nsand tf < 6 ns. For 'S194, t r 2.5 ns and tf < 2.5 ns. When testing f max , vary PRR. 

B. C(_ includes probe and jig capacitance. 

C. All diodes are 1 N3064 or 1.N91G. 

D. A clear pulse is applied prior to each test. 

E. For '194 and 'S194, V re f = 1.5 V. for 'LS194A, V ref = 1.3 V. 

F . Propagation delay times (tpj_ff and tpj-| f_) are measured at t n+ f. Proper shifting of data is verified at t n + 4 with a functional test. 

G. t n = bit time before clocking transition. 
t n+ -| = bit time after one clocking transition. 
t n + 4 = bit time after four clocking transitions. 


FIGURE 1-SWITCHING TIMES 
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2-654 



• Synchronous Parallel Load 

• Positive-Edge-Triggered Clocking 

• Parallel Inputs and Outputs from 
Each Flip-Flop 

• Direct Overriding Clear 

• J and K Inputs to First Stage 


• Complementary Outputs from Last Stage 

• For Use in High Performance: 

Accumulators/Processors 
Serial-to-Parallel, Parallel-to-Serial 
Conveners 


description 

These 4-bit registers feature parallel inputs, parallel 
outputs, J-K serial inputs, shift/load (SH/LD) control 
input, and a direct overriding clear. All inputs are 
buffered to lower the input drive requirements. The 
register has two modes of operation: 

Parallel (broadside) load 

Shift (in the direction Qa toward Qq) 

Parallel loading is accomplished by applying the four 
bits of data and taking SH/LD low. The data is loaded 
into the associated flip-flop and appears at the outputs 
after the positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when SH/LD 
is high. Serial data for this mode is entered at the J-K 
inputs. These inputs permit the first stage to perform 
as a J-K, D-, or T-type flip-flop as shown in the 
function table. 

The high-performance 'S195, with a 105-megahertz 
typical maximum shift-frequency, is particularly attrac- 
tive for very-high-speed data processing systems. In 
most cases existing systems can be upgraded merely 
by using this Schottky-clamped shift register. 


SN54195, SN54LS195A, SN54S195, 
SN74195, SN74LS195A, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 

MARCH 1974 — REVISED MARCH 1988 


SN54195, SN54LS195A, SN54S195 . . . J OR W PACKAGE 
SN74195 . . . N PACKAGE 
SN74LS195A, SN74S195 . . . D OR N PACKAGE 
(TOP VIEW) 


CLR C 

1 LJi6 

J C 

2 15 

KC 

3 14 

AC 

4 13 

bC 

5 12 

cC 

6 11 

dC 

7 10 

GND C 

8 9 


□ °D 


SN54LS195, SN54S195 . . . FK PACKAGE 
(TOP VIEW) 
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TYPICAL 

TYPICAL 

TYPE 

MAXIMUM CLOCK 

POWER 


FREQUENCY 

DISSIPATION 

'195 

39 MHz 

195 mW 

'LS195A 

39 MHz 

70 mW 

’S195 

105 MHz 

350 mW 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

SHIFT/ 

CLOCK 

SERIAL 

PARALLEL 

°a 

q B 

Qc 

Qd 

Qd 

LOAD 

J 

K 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

L 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 

L 

X 

X 

X 

X 

X 

X 

q ao 

o 

CO 

O 

Q C0 °D0 q do 

H 

H 

t 

L 

H 

X 

X 

X 

X 

o 

< 

o 

o 

< 

O 

°Bn 

QCn 

°Cn 

H 

H 

f 

L 

L 

X 

X 

X 

X 

L 

QAn 

°Bn 

Q Cn 

QCn 

H 

H 

f 

H 

H 

X 

X 

X 

X 

H 

QAn 

C 

CO 

a 

QCn 

Q Cn 

H 

H 

t 

H 

L 

X 

X 

X 

X 

QAn 

^An 

c 

CQ 

o 

Q Cn 

QCn 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 
a, b, C, d - the level of steady-state input at A, B, 
C, or D, respectively 

q AO' q BO' q C 0« q DO = the level of q A- q B' q C* 
or Qq, respectively, be- 
fore the indicated steady- 
state input conditions 
were established 

Q An> Q Bn. Q Cn = ,he leve > °* Q A- °B. or Q C- 
respectively, before the most- 
recent transition of the clock 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SERIAL 

INPUT PARALLEL INPUTS 


SN54195, SN54LS195A, SN54S195, 
SN74195, SN74LS195A, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 



^This connection is made on '195 only. 

Pin numbers shown are for D, J, N, and W packages. 









SN54195, SIU54LS195A, SN54S195, 
SN74195, SN74LS195A, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


typical clear, shift, and load sequences 



PARALLEL 
DATA ^ 
INPUTS 


OUTPUTS 


logic symbols t 


'195 


SH/LD 


19 ). 


CLRilkjti. R 

I — T& 

CLK OO) 


SRG4 
Ml [SHIFT] 
M2 [LOAD] 


ji£L 

kJIL 

aJ5L 


bJ5L 

r (6) 

dJZL 


p C3/1" 


1.3J 

1.3K 

2.3D 


2.3D 


2.3D 


2, 3D 


(15) 


(14) 


(13) 


( 12 ) 


.HD n. 


Qd 


'LSI 95, 'S195 


Cl R (D r-J 


SH/LD 


rx 19 ) 


13 


CIK (10> 


Ml [SHIFT] 
M2 [LOAD] 
t> C3/1 — ► 


( 2 ) 


a_1£1 
B_I5) 

C 
D 


( 6 ) 


(7) 


1,3J 

1,3K 

2.3D 


2,3D 


2, 3D 


iThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers are for D, J, N, and W packages. 


(15) 

-Qa 

(14) 


(13) 

Oc 

(12) 


^ (11) 

q D 
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SN 541 95, SN54LS195A, SN54S195, SN74195, SN74LS195A, SN74S195 
4 BIT PARALLEL-ACCESS SHIFT REGISTERS 


schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



Clock input: R e q = 4 kS7 NOM 
All other inputs: R eq = 6 kfi NOM 



EQUIVALENT OF J, K, 

A, B, C, AND D INPUTS 

EQUIVALENT OF CLR, CLK, AND 
SH/LD INPUTS 

v cc ■ 

IS kSl NOM < 

17 kQ | 

T 

T f 

/77 

m 
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SN54195, SN74195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54195 — 55°Cto 125°C 

SN74195 0°C to 70°C 

Storage temperature range — 65°Cto 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54195 

SN74195 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 

BM 

Low-level output current, Iol 

16 

16 

fSM 

Clock frequency, fclock 

0 30 

0 30 

ESE9I 

Width of clock input pulse, t w ( c | oc |<) 

16 

16 


Width of clear input pulse, t w ( c | ear ) 

12 

12 

■ 

Setup time, t su (see Figure 1) 

Shift/load 

25 

25 

ns 

Serial and parallel data 

20 

20 

Clear inactive-state 

25 

25 

Shift/load release time, t re | ease (see Figure 1) 

10 

10 

ns 

Serial and parallel data hold time, th (see Figure 1) 

0 

0 

ns 

Operating free-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V|h High-level input voltage 


2 

V 

V | (_ Low-level input voltage 


0,8 

V 

V|« Input clamp voltage 

V cc = MIN, l| = -12 mA 

-1.5 

V 

^OH High-level output voltage 

Vqc ~ MIN, V|h = 2 V, 

V | l = 0.8 V, Iqh " —800 yA 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V|h = 2 V, 

V)|_ = 0.8 V, Iql = ^6 mA 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX ' v l = 5 5 v 

1 

mA 

1 1 h High-level input current 

v cc = MAX, V| = 2.4 V 

40 

UA 

l|L Low-level input current 

V CC = MAX, V| = 0.4 V 

-1.6 

mA 

Iqs Short-circuit output current^ 

Vcc = MAX 

SN54195 

-20 -57 

mA 

SN74195 

-18 -57 

ICC Supply current 

Vcc = MAX. See Note 2 

39 63 

mA 




*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values are at Vcc = 5 V, T^ = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open, shift/load grounded, and 4.5 V applied to the J, K, and data inputs, Ice ' s measured by applying a 
momentary ground, followed by 4.5 V, to clear and then applying a momentary ground, followed by 4.5 V, to clock. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

f max Maximum clock frequency 

C L = 1 5 pF, 

R L = 400 n, 

See Figure 1 

30 39 

MHz 

tpHL Propagation delay time, high-to-low-level output from clear 

o 

CO 

cn 

ns 

tpLH Propagation delay time, low-to-high-level output from clock 

14 22 

ns 

tPHL Propagation delay time, high-to-low-level output from clock 

17 26 

ns 
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SN54LS195A, SN74LS195A 

4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc < see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS195A — 55°Cto125°C 

SN74LS195A 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal . 


recommended operating conditions 



SN54LS195A 

SN74LS195A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage. Vcc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current. Ioh 

-400 

-400 

mi 

Low-level output current, Iol 

4 

8 

^i 

Clock frequency, f c | oc k 

0 30 

0 30 


Width of clock or clear pulse, tyylclock) 

16 

16 

km 

Width of clear input pulse, t vv ( c | ear ) 

12 

12 


Setup time, t su (see Figure 1) 

Shift/load 

25 

25 

ns 

Serial and parallel data 

15 

15 

Clear inactive-state 

25 

25 

Shift/load release time, t re | ease (see Figure 1) 

10 

20 

ns 

Serial and parallel data hold time, tf, (see Figure 1 ) 

0 

0 

HH 

Operating free-air temperature, T a 

-55 125 

o 

o 

°c 



' electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS195A 

SN74LS195A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|n High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.7 

0.8 

KM 

V|k Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V C c = MIN, V|h = 2V, 

V|l = V||_ m a x, lOH = ~ 400 pA 

1 

2.7 3.4 

V 

Vol Low-level output voltage 

Vcc = MIN, V|H = 2 V, 

V|l = V|c max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

Vcc = MAX, V| = 2.7 V 

20 

20 

UXB 

l|L Low-level input current 

V CC “ MAX. V) = 0.4 V 

-0.4 

-0.4 


lOS Short-circuit output current? 

v cc - max 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

14 21 

14 21 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

[•All typical values are at V^c 5 V, T A = 25 C. 

^ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 

NOTE 2: With all outputs open, shift/load grounded, and 4.5 V applied to the J, K, and data inputs, I^C ’ s me asured by applying a momentary 
ground, followed by 4.5 V. to clear and then applying a momentary ground, followed by 4.5 V. to clock, 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

Q2D 

f m ax Maximum clock frequency 

C[_ =15 pF, 

R l = 2 kSi, 

See Figure 1 

30 39 


tpHL Propagation delay time, high-to-low-level output from clear 

19 

30 

mm 

tpLH Propagation delay time, low-to-high-level output from clock 

14 

22 

■M 

tpHL Propagation delay time, high-to-low-level output from clock 

17 

26 

mm 
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SIM54S1 95, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC < see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S195 — 55°Cto125°C 

SN74S195 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S195 

SN74S195 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-1 

-1 


Low-level output current, Iol 

20 

20 

Hi 

Clock frequency, fclock 

0 70 

0 70 


Width of clock input pulse, tw(clock) 

7 

7 

n 

Width of clear input pulse, t w ( c | ear ) 

12 

12 

ns 

Setup time, t su (see Figure 1) 

Shift/load 

11 

11 

ns 

Serial and parallel data 

5 

5 

Clear inactive-state 

9 

9 

Shift/load release time, t re | ease (see Figure 1) 

2 

6 

ns 

Serial and parallel data hold time, t^ (see Figure 1) 

3 

3 

ns 

Operating free-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

MIN TYPt MAX 


V|n High-level input voltage 


2 

mm 

V|l Low-level input voltage 


0.8 

mm 

V|« Input clamp voltage 

V CC = MIN, l| = — 18mA 

-1.2 

mm 

VoH High-level output voltage 

V C c = MIN. V|h = 2 V, 

V|L = 0.8 V, Iqh = —1 mA 

SN54S195 

2.5 3.4 

V 

SN74S195 

2.7 3.4 

Vql Low-level output voltage 

V C c = MIN, V|h = 2V, 

V||_ = 0.8V, I 0 l = 20 mA 

0.5 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 


l|H High-level input current 

V C c = MAX, V| = 2.7 V 

50 

KOI 

l|L Low-level input current 

V C c = MAX, V| = 0.5 V 

-2 

EU 

lOS Short-circuit output current^ 

V C c = max 

-40 -100 


ICC Supply current 

V CC = MAX, See Note 2 

SN54S195 

70 99 

mA 

SN74S195 

70 109 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. v 
t All typical values are at Vcc = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open, shift/load grounded, and 4.5 V applied to the J, K, and data inputs, Iqc is measured by applying a momentary 
ground, followed by 4.5 V, to clear, and then applying a momentary ground, followed by 4.5 V, to clock. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

| MIN TYP MAX 

UNIT 

f m ax Maximum clock frequency 

C L = 1 5 pF, 

R l = 280 n. 

See Figure 1 

in 

o 

o 

r*- 

MHz 

tpHL Propagation delay time, high-to-low-level output from clear 

12.5 18.5 

ns 

tpLH Propagation delay time, low-to-high-level output from clock 

8 12 

ns 

l PHL Propagation delay time, high-to-low-level output from clock 

11 16.5 

ns 
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TTL Devices 


SN54195, SN54LS195A, SN54S195, 
SN74195, SN74LS195A, SN74S195 
4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


OUTPUT V CC 


(See Note C) 


FROM OUTPUT 
UNDER TEST 



LOAD FOR OUTPUT UNDER TEST 



NOTES: 


A. The clock pulse generator has the following characteristics: Z out ~ 50 T2 and PRR < 1 MHz. For '195, t r < 7 ns and tf < 7 ns. 
For 'LS195A, t r < 15 ns and tf < 6 ns. For 'S195, t r = 2.5 ns and tf = 2.5 ns. When testing f max , vary the clock PRR. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1 N3064 or equivalent. 

D. A clear pulse is applied prior to each test. 

E. For '195 and 'S195, V ref = 1.5 V; for 'LS195A, V ref = 1.3 V. 

F. Propagation delay times (tpLH anc * t PHL^ are measured at t n + i. Proper shifting of data is verified at t n+ 4 with a functional test. 

G. J and K inputs are tested the same as data A, B, C, and D inputs except that shift/load input remains high. 

H. t n = bit time before clocking transition. 

t n + i = bit time after one clocking transition. 
t n +4 = bit time after four clocking transitions. 


FIGURE 1-SWITCHING TIMES 
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SN54196, SN54197, SN54LS1 96, SN54LS197, SN54S1 96, SN54S197, 
SN74196, SN74197, SN74LS196, SN74LS197, SN74S196, SN74S197 
50/30/1 00-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 

OCTOBER 1 976 — REVISED MARCH 1988 



•196/197 0-50 MHz 0-25 MHz 240 mW 

'LS196, 'LS197 0-30 MHz 0-15 MHz 80 mW 

'S196/S197 0-100 MHz 0-50 MHz 375 mW 


SN54LS1 96, SN54S196, 
SN54LS197, SN54S197 . . . FK PACKAGE 
(TOP VIEW) 


description 

These high-speed monolithic counters consist of four 
d-c coupled, master-slave flip-flops, which are internally 
interconnected to provide either a divide-by-two and a 
divide-by-five counter ('196, 'LS196, 'SI 96) ora divide- 
by-two and a divide-by-eight counter ('197, 'LS197, 
'S197). These four counters are fully programmable; 
that is, the outputs may be preset to any state by placing 
a low on the count/load input and entering the desired 
data at the data inputs. The outputs will change to agree 
with the data inputs independent of the state of the 
clocks. 

During the count operation, transfer of information to 
the outputs occurs on the negative-going edge of the 
clock pulse. These counters feature a direct clear which 
when taken low sets all outputs low regardless of the 
states of the clocks. 

These counters may also be used as 4-bit latches by us- 
ing the count/load input as the strobe and entering data 
at the data inputs. The outputs will directly follow the 
data inputs when the count/load is low, but will remain 
unchanged when the count/load is high and the clock 
inputs are inactive. 

All inputs are diode-clamped to minimize transmission- 
line effects and simplify system design. These circuits 
are compatible with most TTL logic families. Series 54, 
54LS, and 54S circuits are characterized for operation 
over the full military temperature range of -55°C to 
125°C; Series 74, 74LS, and 74S circuits are 
characterized for operation from 0°C to 70°C. 



NC - No internal connection 


logic symbols’!” 


'196, LS196, S196 '197, 'LS197, S197 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily induce testing of all parameters. 
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SN54196, SN54197, SN54LS 196, SN54LS197, SN54S196, SN54S197, 
SN74196, SN74197, SN74LS196, SN74LS197, SN74S196, SN74S197 
50/30/1 OO-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 










SN54196, SN54197, SN74196, SN74197 
50 MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54196, SN54197 Circuits . -55°C to 125°C 

SN74196,SN74197 Circuits 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTES: 1 . Voltage values are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the Clear 
and Load inputs. 


recommended operating conditions 



SN54196, SN54197 

SN74196, SN74197 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage. Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, loH 

-800 

-800 

WEM\ 

Low-level output current, Iql 

16 

16 

■sal 

Count frequency 

Clock-1 input 

0 50 

0 50 

MHz 

Clock-2 input 

0 25 

0 25 

Pulse width, t w 

Clock-1 input 

10 

10 

ns 

Clock-2 input 

20 

20 

Clear 

15 

15 

Load 

20 

20 

Input hold time, th (see Note 3) 

High-level data 

*w(load) 

'wlload) 

ns 

Low-level data 

twlload) 

•w(load) 

Input setup time, t su (see Note 3) 

High-level data 

10 

10 

ns 

Low-level data 

15 

15 

Count enable time, t en (see Note 4) 

20 

20 


Operating free-air temperature, T^ 

-55 125 

0 70 

E9 


NOTES: 3. 
4. 


Setup and hold times are with respect to the falling edge of the load input. 

Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which 
interval the count/load and clear inputs must both be high to ensure counting. 
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SN54196, SN54197, SN74196, SN74197 

50-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54196, SN74196 

SN54197, SN74197 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

mm 

V|K Input clamp voltage 

Vcc = min, l| = — 12 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

Vcc = MIN, V|h = 2V, 

V|l = 0.8 V, lOH = —800 pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V C C = MIN, V|H = 2V. 

V| L = 0.8 V, l OL = 16mAH 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

1 

jjm 

IjH High-level input current 

Data, Load 

Vcc = MAX, V| = 2.4 V 

40 

40 

fiA 

Clear, clock 1 

80 

80 

Clock 2 

120 

80 

l|L Low-level input current 

Data, Load 

Vcc = MAX, Vj = 0.4 V 

-1.6 

-1.6 

mA 

Clear 

-3.2 

-3.2 

Clock 1 

-4.8 

-4.8 

Clock 2 

-6.4 

-3.2 

Iqs Short-circuit output current^ 

Vcc = max 

Q2S9I 

-20 -57 

-20 -57 

mA 


-18 -57 

-18 -57 

Ice Supply current 

Vcc = MAX , See Note 5 

48 59 

48 59 



a 

CD 

<;. 

o’ 

CD 

W 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER # 

FROM 

(INPUT) 

TO 

(OUTPUT) 

i 

TEST CONDITIONS 

SN54196 

SN74196 

SN54197 

SN74197 

UNIT 



MIN TYP MAX 

MIN TYP MAX 


*max 

Clock 1 

Qa 


50 70 

tn 

o 

o 

_ 


*PLH 

Clock 1 

Qa 


7 

12 

7 

12 

ns 

tPHL 


10 

15 

10 

15 

*PLH 

Clock 2 

Qb 


12 

18 

12 

18 

ns 

*PH L 


14 

21 

14 

21 

l PLH 

Clock 2 

Qc 

C L = 1 5 pF, 

r l = 400 n, 

See Note 6 

24 

36 

24 

36 

ns 

*PHL 

28 

42 

28 

42 

tPLH 

Clock 2 

q d 

14 

21 

36 

54 

ns 

*PHL 

12 

18 

42 

63 

»PLH 

A, B, C, D 

Qa. q b. Qc- q d 


16 

24 

16 

24 

ns 

*PHL 


25 

38 

25 

38 

*PLH 

Load 

Any 


22 

33 

22 

33 

ns 

*PHL 


24 

36 

24 

36 

tPHL 

Clear 

Any 


25 

37 

25 

37 

■ai 


NOTE 5: Ice is measured with all inputs grounded and all outputs open. 

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at Vcc = 5 V, Ta = 25 °C. 

§Not more than one output should be shorted at a time. 

1 Qa outputs are tested at Iol = 16 mA plus the limit value of I|l for the clock-2 input. This permits driving the clock-2 input while fanning 
out to 10 Series 54/74 loads. 


# f max = maximum count frequency. 
tpcH = propagation delay time, low-to-high-level output. 
tpHL s propagation delay time, high-to-low-level output. 

NOTE 6: Load circuit, input conditions, and voltage waveforms are the same as those shown for the '176, '177 except that testing f max , 
V| L = 0.3 V. 
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SN54LS196, SN54LS197, SN74LS196, SN74LS197 
30 -MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


schematics of inputs and outputs 


EQUIVALENT OF 
COUNT/LOAD AND 
CLEAR INPUTS 



Count/Load: 

Clear: 


. = 17 kSL NOM 
. = 9.2 kil NOM 


EQUIVALENT OF 
CLOCK INPUTS 



INPUT 
Clock 1 
Clock 2 


NOMINAL 
VALUES OF 
R 1 , R2, and R3 
'LS196 'LSI 97 
8 kf2 8 k£l 

6 kn 15 k£2 


EQUIVALENT OF 
DATA INPUTS 



TYPICAL OF ALL 
OUTPUTS 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note D 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54LS196, SN54LS197 Circuits -55°C to 125°C 

SN74LS1 96, SN74LS197 Circuits 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS196, SN54LS197 

SN74LS196, SN74LS197 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

lOH High-level output current 

-400 

-400 

jUA 

Iql Low-level output current 

4 

8 

mA 

Count frequency 

Clock-1 input 

0 30 

0 30 

MHz 

Clock-2 input 

0 15 

0 15 

t w Pulse width 

Clock-1 input 

20 

20 

ns 

Clock-2 input 

30 

30 

Clear 

15 

15 

Load 

20 

20 

th Input hold time, (see Note 3) 

High-level data 

'wdoad) 

'wdoad) 

ns 

Low-level data 

l w(load) 

l w(load) 

t su Input setup time, (see Note 3) 

High-level data 

10 

10 

ns 

Low-level data 

15 

15 

'enable Count enable time, (see Note 4) 

Clock 1 

30 

30 

ns 

Clock 2 

50 

50 

T^ Operating free-air temperature 

-55 125 

0 70 

°c 


NOTES: 3. Setup and hold times are with respect to the falling edge of the load input. 

4. Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which 
interval the count/load and clear inputs must both be high to ensure counting. 
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SN54LS196, SN54LS197, SN74LS196, SN74LS197 

30-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS196 

SN54LS197 

SN74LS196 

SN74LS197 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

rai 

V||_ Low-level input voltage 


0.7 

0.8 

MM 

V | « Input clamp voltage 

Vcc = MIN, l| = — 18mA 

-1.5 

-1.5 

MM 

Vqh High-level output voltage 

Vcc = MIN, V|h = 2V, 

V IL = V IL max- 'OH = “400 mA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

EH 

'OL = 4 mA^I 

0.25 0.4 

0.25 0.4 

V 

'OL = 8 mA^I 


0.35 0.5 

Input current 
l| at maximum 

input voltage 

Data, Load 

Vcc = MAX, V| = 5.5 V 

0.1 

0.1 

mA 

Clear, clock 1 

0.2 

0.2 

Clock 2 of 'LSI 96 

0.4 

0.4 

Clock 2 of 'LS197 

0.2 

0.2 

High-level 

<IH 

input current 

Data, Load 

Vcc = MAX, V| = 2.7 V 

20 

20 

pA 

Clear, clock 1 

40 

40 

Clock 2 of 'LSI 96 

80 

80 

Clock 2 of 'LS197 

40 

40 

Low-level 

1 1 l 

Input current 

Data, Load 

V C C = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

Clear 

-0.8 

-0.8 

Clock 1 

-2.4 

-2.4 

Clock 2 of 'LSI 96 

-2.8 

-2.8 

Clock 2 of 'LS197 

-1.3 

-1.3 


'OS Short-circuit output current*! 

V C C = MAX 

-20 -100 

-20 -100 

WSM 

ICC Supply current 

Vcc = MAX, See Note 5 

16 27 

16 27 

■S3 


( n * For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

t All typical values are at Vqq = 5 V, = 25° C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

^ Q/\ outputs are tested at specified Iql plus the limit value of lj i_ for the clock 2 input. This permits driving the clock-2 input while maintain- 
ing full fan-out capability. 

NOTE 5. Iqq is measured with all inputs grounded and all outputs open. 


switching characteristics, VcC = 5 V, Ta = 25° C 


PARAMETER # 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

SN54LS196 

SN74LS196 

SN54LS197 

SN74LS197 

UNIT 



MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


'max 

Clock 1 

°A 


30 

40 


30 

40 


m 

*PLH 

Clock 1 

Qa 



8 

15 


8 

15 

ns 

tPHL 



13 

20 


14 

21 

*PLH 

Clock 2 

Ob 



16 

24 


12 

19 


'PHL 



22 

33 


23 

35 


'PLH 

Clock 2 

Qc 

C L = 15 pF, 

R l = 2 kQ. 

See Note 6 


38 

57 


34 

51 


»PHL 


41 

62 


42 

63 


*PLH 

Clock 2 

q d 


12 

18 


55 

78 

ns 

*PHL 


30 

45 


63 

95 

l PLH 

A, B, C, D 

Qa, Qb. q c q d 



20 

30 


18 

27 

ns 

*PHL 



29 

44 


29 

44 

*PLH 

Load 

Any 



27 

41 


26 

39 


*PHL 



30 

45 


30 

45 


*PHL 

Clear 

Any 



34 

51 


34 

51 

MM 


# f max - maximum count frequency. 

tpLH a propagation delay time, low-to-high-level output, tpj-|L — propagation delay time, high-to-low-level output. 

NOTE 6: Load circuit, input conditions, and voltage waveforms are the same as those shown for the ’176, '177 except that 


t r < 15 ns, tf s 6 ns, and V re f = 1.3 V (as opposed to 1.5 V). 


2-668 


Texas ^ 
Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 
















































































































































SN54S196, SN54S197, SN74S196, SN74S197 
100 MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


schematics of inputs and outputs 

EQUIVALENT OF COUNT/LOAD, 
CLEAR, AND DATA INPUTS 



Count/Load, Clear: R eq = 2.3 kn NOM 
Data: R eq = 2.8 kn NOM 


EQUIVALENT OF CLOCK INPUT 



Clock 1 R eq = 1.2 knNOM 
Clock 2 'SI 96 R eq = 700 17 NOM 
Clock 2 'S197 R eq = 1.4 kn NOM 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54S196, SN54S197 Circuits — 55° C to 125° C 

SN74S196.SN74S197 Circuits 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S196, SN54S197 

SN74S196. SN74S197 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-1 

-1 

mA 

Low-level output current, Iql 

20 

20 

mA 

Clock frequency 

Clock-1 input 

0 100 

0 100 

MHz 

Clock-2 input 

0 50 

0 50 

Pulse width, t w 

Clock-1 input 

5 

5 

ns 

Clock-2 input 

10 

10 

Clear 

30 

30 

Load 

5 

5 

Input hold time, tf, (see Note 3) 

High-level data 

31 

31 

ns 

Low-level data 

31 

31 

Input setup time, t su (see Note 3) 

msmmmmmm 

61 

61 

ns 

Low-level data 

61 

61 

Count enable time, t en (see Note 4) 

12 

12 

1 

Operating free-air temperature, T^ 

-55 125 

0 70 

°C 


NOTES: 3. Setup and hold times are with respect to the falling edge of the load input. 

4. Minimum count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which 
interval the count/load and clear inputs must both be high to ensure counting. 
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SN54S196, SN54S197, SN74S196, SN74S197 

100 MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES 


■electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS f 

SN54S196, 

SN74S196 

SN54S197, 

SN74S197 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|H 


2 

2 

V 

V|L 


0.8 

0.8 

V 

V|K 

V C C = min, l| = —18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = min, v ih = 2V . 

V|l = 0.8V, Iqh = — 1 mA 

EEZ1H 

2.5 3.4 

2.5 3.4 

V 

mm 

2.7 3.4 

2.7 3.4 

v OL 

V C c = MIN, v |h = 2V, V| L = 0.8 V, 

lOL = 20 mA^ 

0.5 

0.5 

V 

>1 

Vcc = MAX, Vj = 5.5 V 

1 

1 

marm 

1 IH 

Clock 1 , clock 2 

V C c = MAX, V, = 2.7 V 

150 

150 


All other inputs 

50 

50 

Ml 

Data, Load 

Clear 

V C c = MAX, V| = 0.5V 

-0.75 

-0.75 

mA 

Clock 1 

-8 

-8 

BSP 

Clock 2 

-10 

-6 


'os§ 

V C c = MAX 

-30 -110 

-30 -110 


'cc 

Vcc = MAX, See Note 5 


75 110 

75 110 

mA 

BIB 

75 120 

75 120 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at V cc = 5 V,T A = 25°C. 

H outputs are tested at Iq l = 20 mA plus the limit value of I n_ for the clock -2 input. This permits driving the clock -2 input while fanning 
out to 10 Series 54S/74S loads. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 5: Ice is measured with all input grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER # 

(FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

SN54S196, 

SN74S196 

SN54S197 

SN74S197 

UNIT 



MIN TYP MAX 

MIN TYP MAX 


fmax 

Clock 1 

Qa 


100 140 

100 140 

BE31 

l PLH 

Clock 1 

Oa 


5 

10 

5 

10 

ns 

fPHL 


6 

10 

6 

10 

IPLH 

Clock 2 

q b 


5 

10 

5 

10 


tPHL 


8 

12 

8 

12 


fPLH 

Clock 2 

Oc 


12 

18 

12 

18 

ns 

*PHL 

R L = 280 f2, C L =15pF 

16 

24 

15 

22 

IPLH 

Clock 2 

q d 

See Note 7 

5 

10 

18 

27 

ns 

*PHL 


8 

12 

22 

33 

»PLH 

A.B.C.D 

q a. q b- q c- q d 


7 

12 

7 

12 


IPHL 


12 

18 

12 

18 


IPLH 

Load 

Any 


10 

18 

10 

18 


*PHL 


12 

18 

12 

18 


fPHL 


Any 


26 

37 

26 

37 

ns 


# f max - maximum count frequency. 
tpi_H - propagation delay time, low-to-high-level output. 
tpHL = propagation delay time, high-to-low-level output. 

NOTE 7: Load circuit, input conditions, and voltage waveforms are the same as those shown in Section 1 
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SN54198, SN54199 SN74198, SN74199 
8-BIT SHIFT REGISTERS 

DECEMBER 1972-REVISED MARCH 1988 


[description 

These 8-bit shift registers are compatible with most 
other TTL and MSI logic families. All inputs are 
buffered to lower the drive requirements to one 
normalized Series 54/74 load, and input clamping 
diodes minimize switching transients to simplify 
system design. Maximum input clock frequency is 
typically 35 megahertz and power dissipation is 
typically 360 mW. 

Series 54 devices are characterized for operation over 
the full military temperature range of — 55°C to 
125°C; Series 74 devices are characterized for 
operation from 0°C to 70°C. 

SN54198 and SN74198 

These bidirectional registers are designed to incorpo- 
rate virtually all of the features a system designer may 
want in a shift register. These circuits contain 87 
equivalent gates and feature parallel inputs, parallel outputs, right 
control inputs, and a direct overriding clear line. The register has four 


SN54198 . . . J OR W PACKAGE 
SN74198 . . . N PACKAGE 
(TOP VIEW) 


CLK 

GND 


SO 

SR SER 

A a 

Qa 

B 

Qb M 

c Q 

Qc 

D 

qd q 


1 U 24 

2 2 
2 
21 
20 
1 
1 

17 
1 
1 

14 
13 


C 4 
05 
6 

q» 

p9 16 D 

53 


vcc 

si 

SL SER 
H 

Qh 

G 

Qg 

F 

Qf 

E 

^ Qel 
3 CLR 


33 

23 

3 

3 

93 

83 


shift and left-shift serial inputs, operating-mode- 
distinct modes of operation, namely: 



Inhibit Clock (Do nothing) 

Shift Right (In the direction Q/^ toward Qj-|) 

Shift Left (In the direction Q|_| toward Q^) 

Parallel (Broadside) Load 

Synchronous parallel loading is accomplished by applying the eight bits of data and taking both mode control inputs, 
SO and SI, high. The data is loaded into the associated flip-flop and appears at the outputs after the positive transition 
of the clock input. During loading, serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising edge of the clock pulse when SO is high and SI is low. Serial 
data for this mode is entered at the shift-right data input. When SO is low and SI is high, data shifts left synchronously 
and new data is entered at the shift-left serial input. 


Clocking of the flip-flop is inhibited when both mode control inputs are low. The mode controls should be changed 
only while the clock input is high. 


’198 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa q b • ■ 

• Q G q h 

Si 

So 

LEFT 

RIGHT 

A . . . H 

L 

X 

X 

X 

X 

X 

X 

L L 

L L 

H 

X 

X 

L 

X 

X 

X 

°A0 q B0 

q G0 q H0 

H 

H 

H 

t 

X 

X 

a . . . h 

a b 

g h 

H 

L 

H 

t 

X 

H 

X 

H Q A n 

Qf n QGn 

H 

L 

H 

t 

X 

L 

X 

L QAn 

QFn QGn 

H 

H 

L 

t 

H 

X 

X 

°Bn Q Cn 

QHn H 

H 

H 

L 

t 

L 

X 

X 

QBn Q Cn 

-1 

c 

I 

O 

H 

L 

L 

X 

X 

X 

X 

Qao q B0 

Qgo q ho 


H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 

a . . . h = the level of steady-state input at inputs A thru H, respectively. 

q AO* q B0* q GO* q HO = the ,eve l °f Q A . q B< q G* or q H* respectively, before the indicated steady-state input conditions were established. 
QA nr Qgn, etc. = the level of Q^, Qg, etc., respectively, before the most-recent t transition of the clock. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54198, SN54199 SN74198, SN74199 
8-BIT SHIFT REGISTERS 


2 


SN54199 and SN74199 

These registers feature parallel inputs, parallel 
outputs, J-K serial inputs, shift/load control input, a 
direct overriding clear line, and gated clock inputs. 
The register has three modes of operation: 

Inhibit Clock (Do nothing) 

Shift (In the direction Q a toward Qj-|) 

Parallel (Broadside) Load 

Parallel loading is accomplished by applying the eight 
bits of data and taking the shift/load control input 
low when the clock input is not inhibited. The data is 
loaded into the associated flip-flop and appears at the 
outputs after the positive transition of the clock 
input. During loading, serial data flow is inhibited. 


SN54199 . . . J OR W PACKAGE 
SN74199 . . . N PACKAGE 
(TOP VIEW) 


K 

J 

A 

Qa 

B 

Qb 

c 

Qc 

D 

Qd 

CLK INH 
GND 



vcc_ 

SH/LD 

H 

Qh 

G 

Qg 

F 

Q F 

E 

Qe 

CLR 

CLK 


Shifting is accomplished synchronously when shift/load is high and the clock input is not inhibited. Serial data for this 
mode is entered at the J-K inputs. See the function table for levels required to enter serial data into the first flip-flop. 


Both of the clock inputs are identical in function and may be used interchangeably to serve as clock or clock-inhibit 
inputs. Holding either high inhibits clocking, but when one is held low, a clock input applied to the other input is 
passed to the eight flip-flops of the register. The clock-inhibit input should be changed to the high level only while the 
clock input is high. 


These shift registers contain the equivalent of 79 TTL gates. Average power dissipation per gate is typically 4.55 mW. 


'199 


FUNCTION TABLE 


INPUTS 

OUTPUTS 


SHIFT/ 

CLOCK 


RFRIAI 

PARALLEL 





CLEAR 

CLOCK 



Qa 

°B 

Qc •• 

• Qh 

LOAD 

INHIBIT 

j 

K 

A . . . H 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

L 

L 

X 

X 

X 

q ao 

Qbo 

Qco 

Qho 

H 

L 


t 

H 

H 

a . . . h 

a 

b 

C 

h 

H 

H 

n 

1 

N 

□ 

X 

q ao 

O 

> 

o 

°Bn 

c 

O 

a 

H 

H 


t 

m 

D 

X 

L 

°An 

°Bn 

QGn 

H 

H 

1 

1 

H 

H 

■ ■ 

H 

c 

< 

a 

°Bn 

^Gn 

H 

H 

■ 

t 

H 

L 

9 H 

QAn 

QAn 

°Bn 

QGn 

H 

X 

H 

1 

X 

X 

■ 

f 

q B0 

°B0 

°H0 


schematics of inputs and outputs 
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SN54198, SN74198 
8 BIT SHIFT REGISTERS 


logic symbol? logic diagram (positive logic) 
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SN54199, SN74199 
8-BIT SHIFT REGISTERS 


logic symbol! 


logic diagram (positive logic) 


CLK INH iH> 
r.i k (13) 



CLOCK INHIBIT 
SERIAL INPUTS A 


SHIFT/LOAD 


^This symbol is in accordance with ANSI/IEEE Std. 91-1 984 and 
IEC Publication 617-12. 
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SN54198, SN74198 
8-BIT SHIFT REGISTERS 


SIM54198, SN74198 

typical clear, load, right-shift, left-shift, inhibit, and clear sequences 
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SN54199, SN74199 
8-BIT SHIFT REGISTERS 


SN54199, SN74199 

typical clear, shift, load, and inhibit sequences 



Q. 
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SN54198, SN54199, SN74198, SN74199 
8-BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see N° te 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54' Circuits — 55°Cto125°C 

SN74' Circuits 0°C to 70°C 

Storage temperature range — 65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54198 

SN54199 

SN74198 

SN74199 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-800 

-800 

pA 

Low-level output current, loL 

16 

16 

mA 

Clock frequency, f c | 0 ck 

0 25 

0 25 

MHz 

Width of clock or clear pulse, t w (see Figure 1) 

20 

20 

ns 

Mode-control setup time, t su 

30 

30 

ns 

Data setup time, t su (see Figure 1) 

20 

20 

ns 

Hold time at any input, th (see Figure 1) 

0 

0 

ns 

Operating free-air temperature, T/\ 

-55 125 

o 

r- 

o 

“c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN 54198 

SN54199 

SN74198 

SN74199 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V 1 1 _ Low-level input voltage 


0.8 

0.8 

V 

V|K Input clamp voltage 

V C c = MIN, l|=— 12 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V C c = min, V )h = 2V, 

V|i_ = 0.8V, l 0 H = — 800 pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, v ih = 2V, 

V|l = 0.8 V, l 0 L = 16mA 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

1 

mA 

1 1 h High-level input current 

Vcc = MAX, V| = 2.4 V 

40 

40 

pA 

1 1 1 _ Low-level input current 

Vcc “ MAX, V| = 0.4 V 

-1.6 

-1.6 

mA 

'OS Short-circuit output currents 

Vcc = max 

-20 -57 

-18 -57 

mA 

ICC Supply current 

Vcc = MAX, See Table Below 

90 127 

90 127 

mA 


f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, = 25°C 
§ Not more than one output should be shorted at a time. 


TEST CONDITIONS FOR Iqc 
(ALL OUTPUTS ARE OPEN) 


TYPE 

APPLY 4.5 V 

FIRST GROUND, 

THEN APPLY 4.5 V 

GROUND 

SN54198, SN74198 

Serial Input, Sq, S-j 

Clock 

Clear, Inputs A thru H 

SN54199, SN74199 

J, K, Inputs A thru H 

Clock 

Clock inhibit. Clear, Shift/Load 
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SN54198, SN 541 99, SN74198, SN74199 
8-BIT SHIFT REGISTERS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

EM 

fmax Maximum clock frequency 

C L =15pF, R L = 400n, 

See Figure 1 

25 35 

UQQI 

Propagation delay time, high-to- 

tpHL 

low-level output from clear 

23 35 

ns 

Propagation delay time, high-to- 

tpHL 

low-level output from clock 

20 30 

ns 

Propagation delay time, low-to- 

tpLH 

high-level output from clock 

17 26 

ns 


2 
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SN54198, SN54199, SN74198, SN74199 
8 BIT SHIFT REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


SN54198, SN74198 

TEST TABLE FOR SYNCHRONOUS INPUTS 


SN54199, SN74199 

TEST TABLE FOR SYNCHRONOUS INPUTS 


DATA INPUT 

FOR TEST 

SI 

SO 

OUTPUT TESTED 

(SEE NOTE E) 

A 

4.5 V 

4.5 V 

Q a at t nt1 

B 

4.5 V 

4.5 V 

QB at t n + 1 

C 

4.5 V 

4.5 V 

Q Cat t n + 1 

D 

4.5 V 

4.5 V 

Qq at t n + 1 

E 

4.5 V 

4.5 V 

°E at t n + 1 

F 

4.5 V 

4.5 V 

Q F at t n+1 

G 

4.5 V 

4.5 V 

q G at t n+1 

H 

4.5 V 

4.5 V 

q H at t n+1 

L Serial Input 

4.5 V 

0 V 

Qa at t n+8 

R Serial Input 

0 V 

4.5 V 

Qh at t n+8 


DATA INPUT 

FOR TEST 

SHIFT/LOAD 

OUTPUT TESTED 

(SEE NOTE E) 

A 

0 V 

QA at 'n+1 

B 

0 V 

°B at t n + 1 

C 

0 V 

Q Cat t n+ i 

D 

0 V 

°D at t n+1 

E 

0 V 

Q E at t n+1 

F 

0 V 

Q F at t n+1 

G 

0 V 

QG at t n + 1 

H 

0 V 

Qh at t n+1 

J and K 

4.5 V 

q H at t n+8 


FROM 

OUTPUT 

UNDER 

TEST 



LOAD FOR OUTPUT UNDER TEST 



VOLTAGE WAVEFORMS 

NOTES: A. The clock pulse has the following characteristics: t w ( C | OCk ) 20 ns and PRR = 1 MHz. The clear pulse has the following 
characteristics: tw(clear) ' 20 ns and t ho(c ^ = 0 ns. When testing f max , vary the clock PRR. 

B. Cl includes probe and j ig capacitance. 

C. All diodes are 1 N3064. 

D. A clear pulse is applied prior to each test. 

E. Propagation delay times (tp|_ H and tp|_n_) are measured at t n , i . Proper shifting of data is verified at t n ,g with a functional test. 

F. t n = bit time before clocking transition 

t nf -j - bit time after one clocking transition 
t nf g = bit time after eight clocking transitions 

FIGURE 1 
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SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 

DECEMBER 1983- REVISED MARCH 1988 


■ • SN 54221, SN54LS221, SN74221 and 
I SN74LS221 Are Dual Versions of Highly 
I Stable SN54121, SN74121 One-Shots on 
I a Monolithic Chip 

I • SN54221 and SN74221 Demonstrate 

Electrical and Switching Characteristics 
That Are Virtually Identical 
to the SN54121, SIM74121 One-Shots 

• Pin-Out Is Identical to the SN54123, 

SN74123, SN54LS123, SN74LS123 

• Overriding Clear Terminates 
Output Pulse 

TYPICAL 
TYPE POWER 

DISSIPATION 

SN54221 130 mW 

SN74221 130 mW 

SN54LS221 23 mW 

SN74LS221 23 mW 

description 

The '221 and 'LS221 are monolithic dual multi- 
vibrators with performance characteristics virtually 
identical to those of the '121. Each multivibrator 
features a negative-transition-triggered input and a 
positive-transition-triggered input either of which can 
be used as an inhibit input. 

Pulse triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
input pulse. Schmitt-trigger input circuitry (TTL 
hysteresis) for B input allows jitter-free triggering 
from inputs with transition rates as slow as 1 volt/ 
second, providing the circuit with excellent noise 
immunity of typically 1.2 volts. A high immunity to 
Vcc noise of typically 1.5 volts is also provided by 
internal latching circuitry. 

Once fired, the outputs are independent of further 
transitions of the A and B inputs and are a function 
of the timing components, or the output pulses can 
be terminated by the overriding clear. Input pulses 
may be of any duration relative to the output pulse. 
Output pulse length may be varied from 35 nano- 
seconds to the maximums shown in the above table 
by choosing appropriate timing components. With 
Rext = 2 kS2 and C ex t = 0, an output pulse of typi- 
cally 30 nanoseconds is achieved which may be used 
as a d-c-triggered reset signal. Output rise and fall 
times are TTL compatible and independent of pulse 
length. Typical triggering and clearing sequences are 
illustrated as a part of the switching characteristics 
waveforms. 


MAXIMUM 
OUTPUT PULSE 
LENGTH 

21 s 
28 s 
49 s 
70 s 


SN54221, SN54LS221 . . . J OR W PACKAGE 
SN74221 . . . N PACKAGE 
SN74LS221 . . . D OR N PACKAGE 
(TOP VIEW) 


1A C 

TT 

Jl6 

1 Vcc 

1BC 

2 

15 

D IRexf/Qext 

1CLR C 

3 

14 

3 1 Qext 

IQ E 

4 

13 

Dig 

2Q C 

5 

12 

U 2Q 

2Cext C 

6 

11 

H2CLR 

2 R ext /C e xt C 

7 

10 

I]2B 

GND £ 

8 

9 

12A 


SN54LS221 . . . FK PACKAGE 
(TOP VIEW) 



2 


FUNCTION TABLE 
(EACH MONOSTABLE) 


J INPUTS 

OUTPUTS 

CLEAR 

A B 

Q 5 

L 

X X 

L H 

X 

H X 

L H 

X 

X L 

L H 

H 

L t 

_n_* it* 

H 

* H 

_n_* -lt* 

t 1 

L H 

_n_t tr* 


Also see description and switching 
characteristics 


^This condition is true only if the output of the latch 
formed by the two NAND gates has been conditioned 
to the logic 1 state prior to CLR going high. This latch 
is conditioned by taking either A high or B low while CLR 
is inactive (high). 

* Pulsed output patterns are tested during AC switching 
at 25 °C, with Rgxt = 2 kfi, C ex t = 80 pF. 


PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


2-681 


TTL Devices 




TTL Devices 


SN54221, SN54LS22 1 , SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


description (continued) 

Pulse width stability is achieved through internal compensation and is virtually independent of Vcc and temperature. 
In most applications, pulse stability will only be limited by the accuracy of external timing components. 

Jitter-free operation is maintained over the full temperature and Vqq ranges for more than six decades of timing 
capacitance (10 pF to 10 /tF) and more than one decade of timing resistance (2 k£2 to 30 kf2 for theSN54221, 2 kS2 to 
40 kf2 for the SN74221, 2 k£2 to 70 kS2 for the SN54LS221, and 2 kfi to 100 kfMor the SN74LS221). Throughout 
these ranges, pulse width is defined by the relationship: t w (out) = C ex tR ex t /«2 ^ 0.7 C ex tR e xt- ,n circuits where 
pulse cutoff is not critical, timing capacitance up to 1000 jtF and timing resistance as low as 1.4 kf2 may be used. Also, 
the range of jitter-free output pulse widths is extended if Vqq is held to 5 volts and free-air temperature is 25°C. Duty 
cycles as high as 90% are achieved when using maximum recommended Rj. Higher duty cycles are available if a certain 
amount of pulse-width jitter is allowed. 


The variance in output pulse width from device to device is typically less than ± 0.5% for given external timing compon- 
ents. An example of this distribution for the '221 is shown in Figure 2. Variations in output pulse width versus supply 
voltage and temperature for the '221 are shown in Figure 3 and 4, respectively. 


Pin assignments for these devices are identical to those of the SN54123/SN74123 or SN54LS1 23/SN74LS1 23 so that 
the '221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the 
value of R e xt and/or C ex t, however the polarity of the capacitor will have to be changed. 

TIMING COMPONENT CONNECTIONS logic Symbol* 



To C ex t Te R ex t/C ext 
Terminal Terminal 

NOTE: Due to the internal circuit, the Rext/Cext P' n W 'H never be 
more positive than the C ex t pin. 

Pin numbers shown are for D, J, N, and W packages. 

schematics of inputs and outputs 

'221 


EQUIVALENT OF EACH INPUT 

TYPICAL OF ALL OUTPUTS 

v cc J - 

100 n i 


Jr 

NOM < 


jR eq 



"T T 

I 


1 

Input A: R e q - 4 k H NOM 



Input B, Clear: R eq = 2 kS2 NOM 




)ffext/ 115) 
Cext 
ox 19) 


& 

i JT 

> 

R 

cx 

RX/CX 


& 

i n 

> 

R 

CX 

RX/CX 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

'LS221 


EQUIVALENT OF 

TYPICAL OF ALL OUTPUTS 

EACH INPUT 


v cc 

> R eq 

1 — v cc 


i 120 n 


] , 

p/ - | NOM 

e. 

A 

J* * T 

L ▼ 

TS 

* 1 — OUTPUT 

'Cn 

Input A: 

R eq = 25 kil NOM 


Input B: 

R e q = 15.4 kU NOM 


Clear: 

R eq = 12.5 kSi NOM 
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SN54221, SN74221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT TRIGGER INPUTS 


recommended operating conditions 



SN54221 

SN74221 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 



V 

High-level input voltage at A input, V|j-| 

2 

2 

V 

Low-level input voltage at A input, V||_ 

0.8 

. 0.8 

V 

High-level output current, Ioh 

-800 

-800 

mA 

Low-level output current, Iql 

16 

16 

— 

Rate of rise or fall of input pulse, dv/dt 

Schmitt input, B 

1 

1 

■ 

Logic input, A 

1 

1 

■9 

Input pulse width 

A or B, t w (j n ) 

50 

50 

ns 

Clear, t w ( c | ear ) 

20 

20 

Clear-inactive-state setup time, t su 

15 

15 

ns 

External timing resistance, R ex t 

1.4 30 

1.4 40 

hsbh 

External timing capacitance, C ex t 

0 1000 

0 1000 

mF 

Output duty cycle 

^ext — 2 kfl 

67 

67 

% 


90 

90 

Operating free-air temperature, Ta 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP* MAX 

UNIT 

V-p + Positive-going threshold voltage at B input 

Vcc = MIN 

1.55 2 

V 

V-|-_ Negative-going threshold voltage at B input 

V CC = MIN 

0.8 1.35 

V 

V|k Input clamp voltage 

V C C = MIN, l| = -12 mA 

-1.5 

V 

Vqh High-level output voltage 

Vcc = MIN, Iqh = - 800 (lA 

2.4 3.4 

V 

Vol Low-level output voltage 

Vcc = MIN, Iol =16 mA 

p 

k) 

o 

V 

l| Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

i 

mA 

l||-l High-level input current 

V C c = MAX, V| = 2.4 V 

Input A 

40 

aA 

Input B, Clear 

80 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 

Input A 

- 1.6 

mA 

Input B, Clear 

-3.2 

'OS Short-circuit output current^ 

Vcc = max 

SN54221 

-20 -55 

mA 

SN74221 

-18 -55 

Icc Supply current 

Vcc = MAX 

Quiescent 

26 50 

mA 

Triggered 

o 

CO 

CD 


'’For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

All typical values are at Vcc = 5 V, Ta = 25 °C. 

§Not more than one output should be shorted at a time. 
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SN74221 

DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

A 

Q 




45 

70 

ns 

8 

Q 




35 

55 

tPHL 

A 

Q 


C e xt 80 pF • Rext 2 kn 


50 

80 

ns 

B 

Q 

C(_ = 15 pF, 
Rl - 400 n. 
See Figure 1 
and Note 2 


40 

65 

tPHL 

Clear 

Q 


27 

■aii 

*PLH 

Clear 

Q 


40 

mm 




Cext = P^ * Rext ~ ^ kn 

70 

110 

150 


l w(out) 

A or B 

Q or Q 

Cext = 0, Rext c ^ kn 

20 

30 

50 

ns 


C ex t = 100 pF,R ext = 10 kn 

650 

700 

750 






C ex t “ 1 mF . Rext = 10 kJ2 

6.5 

7 

7.5 

mam ■ 



ttp|_H s Propagation delay time, low-to-high-level output 
tpHL ~ Propagation delay time, high-to-low-level output 
t w (out) m Output pulse width 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


recommended operating conditions 



SN54LS221 

SN74LS221 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage at A input, V|h 

2 

2 

V 

Low-level input voltage at B input, V||_ 

0.7 

0.8 

V 

High-level output current, Ioh 

-400 

-400 

fa 

Low-level output current, Iql 

4 

8 


Rate of rise or fall of input pulse, dv/dt 

Schmitt, B 

1 

1 

H H 

Logic input, A 

1 

1 

Bum 

Input pulse width 

A or B, t w (| n ) 

50 

50 

ns 

Clear, t w ( c | ear ) 

40 

40 

Clear-inactive-state setup time, t su 

15 

15 

ns 

External timing resistance, R ex t 

1.4 70 

1.4 100 


External timing capacitance, C ex t 

0 1000 

0 1000 

fF 

Output duty cycle 

Rj = 2 kfi 

50 

50 

% 

R T = MAX R ex , 

90 

90 

Operating free-air temperature, Ta 

-55 125 

o 

r- 

o 

°c 


recommended operating conditions 


PARAMETER 

TEST CONDITIONS* 

SN54LS221 

SN74LS221 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

Positive-going threshold 

Vy + 

voltage at B input 

V C C = MIN 

1.0 2 

■■ 

V 

Negative-going threshold 

V-r - 

voltage at B input 

V CC = MIN 

0.7 0.9 

0.8 0.9 

V 

V|k Input clamp voltage 

V cc = MIN, l| = -18 mA 

- 1.5 

-1.5 

V 

v OH High-level output voltage 

V CC = MIN, Iqh = “400 nA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V CC = MIN 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 
maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|l-l High-level input current 

V CC = MAX, V| = 2.7 V 

20 

20 

fA 

l||_ Low-level input current 

Input A 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

Input B 

-0.8 

-0.8 

Clear 

-0.8 

-0.8 

lOS Short-circuit output current ^ 

V C c = MAX 

-20 -100 

-20 -100 

mA 

Ice Supply current 

Vcc = MAX 

Quiescent 

4.7 1 1 

4.7 1 1 

mA 

Triggered 

19 27 

19 27 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
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SN54LS221, SN74LS221 

DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER t 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tpLH 

A 

Q 




45 

70 

ns 

B 

Q 




35 

55 

tPHL 

A 

Q 


C e xt ~ ^ ' ^ext ~ ^ 


50 

80 

ns 

B 

Q 

C(_ = 15 pF, 
Rl_ = 2 kO, 
See Figure 1 
and Note 3 


40 

65 

*PHL 

Clear 

Q 



35 

55 

ns 

*PLH 

Clear 

Q 



44 

65 

— 




Cext = 80 pF , Rext ~ 2 kS7 

70 

120 

150 


'wtout) 

A or B 

Q or Q 

^ext = 0, Rext = ^ k£T 

20 

47 

70 

ns 


Cext ~ 180 pF,R ex t = 10 kn 

670 

740 

810 






C e xt = 1 ^ • ^ext = 10 kT2 

6 

6.9 

SB 



2 


ttp[_n - Propagation delay time, low-to-high-level output 
tpHL ~ Propagation delay time, high-to-low-level output 
t w (out) - Output pulse width 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


PARAMETER MEASUREMENT INFORMATION 


CLEAR I 


Q OUTPUT 
A input is low. 


TRIGGER FROM B, THEN CLEAR— CONDITION 1 




A input is low 


TRIGGER FROM B, THEN CLEAR— CONDITION 2 


NOT TRIGGERED *-‘w(ou 

A input is low 

CLEAR OVERRIDING B, THEN TRIGGER FROM B 


I h >50 


A input is low 


TRIGGERING FROM POSITIVE TRANSITION OF CLEAR 


FIGURE 1-SWITCHING CHARACTERISTICS 
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SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 


PARAMETER MEASUREMENT INFORMATION 



<PLH 
Q OUTPUT 


Q OUTPUT 
IPHL- 


■ tw(in)- 


/ 




£. 


3 V 


w 


0 V 
— 3 V 
_ 0 V 


*t— <PHL v 


\ 


L 


v OL 

VOH 

v OL 


B input is high 


TRIGGER FROM A, THEN CLEAR 



Z 


Q OUTPUT 


Q OUTPUT 



'wlout) 

twlout) 


Band CLEAR inputs are high 

TRIGGER FROM A 



3 V 

0 V 

v OH 

v OL 

v OH 

v OL 


NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z out « 50 fl; for '221, t r < 7 ns, 
tf < 7 ns, for 'LS221, t r < 1 5 ns, tf < 6 ns. 

B. All measurements are made between the 1.5 V points of the indicated transitions for the '221 or between the 1.3 V points for the 
'LS221 . 


FIGURE 1-SWITCHING CHARACTERISTICS (CONTINUED) 
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SN54221, SN74221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITTTRIGGER INPUTS 


TYPICAL CHARACTERISTICS ('221 ONLY)t 


DISTRIBUTION OF UNITS 
for 

OUTPUT PULSE WIDTH 


Vcc = 5 V 

Ta = 25°C 
















































M 

EDIA 

N . 

IV 

EDI,A 

N 




-0.5% J 


+0.5% 

LL 1 



< 


MEDIAN 


I 

►I — 98% OF UNITS 


t w (out)— Output Pulse Width 
FIGURE 2 


VARIATION IN OUTPUT PULSE WIDTH 


vs 



4.5 4.75 5 5.25 5.5 

Vcc~ Supply Voltage-V 
FIGURE 3 



VARIATION IN OUTPUT PULSE WIDTH 


vs 



-75 -50 -25 0 25 50 75 100 125 


OUTPUT PULSE WIDTH 
vs 

TIMING RESISTOR VALUE 



TA--Free-Air Temperature— °C 

FIGURE 4 


R ex t— Timing Resistor Value— kS2 

FIGURE 5 


NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54221 . 

*Data for temperatures below 0°C and above 70°C, and for supply voltages below 4.75 V and above 5.25 V are applicable for the SN54221 
only. 
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SN54LS240, SN54LS241, SN54LS244, SN54S240, SN54S241, SN54S244, 
SIU74LS240, SN74LS241, SN74LS244, SN74S240, SN74S241, SN74S244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

APRIL 1985 — REVISED MARCH 1988 


• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• PNP Inputs Reduce D-C Loading 

• Hysteresis at Inputs Improves Noise Margins 


description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and densi- 
ty of three-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. The 
designer has a choice of selected combinations_of inver- 
ting and noninverting outputs, symmetrical G (active; 
low output control) inputs, and complementary G and G 
inputs. These devices feature high fan-out, improved 
fan-in, and 400-mV noise-margin. The SN74LS' and 
SN74S' can be used to drive terminated lines down to 
133 ohms. 

The SN54' family is characterized for operation over the 
full military temperature range of -55°C to-125°C. The 
SN74' family is characterized for operation from 0°C to 
70°C. 


SN54LS’, SN54S' I OR W PACKAGE 

SN74LS', SN74S' . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54LS', SN54S' . . . FK PACKAGE 
(TOP VIEW) 
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SN54LS240, SN54LS241, SN54LS244, SN54S240, SN54S241, SN54S244, 
SN74SL240, SN74LS241, SN74LS244, SN74S240, SN74S241. SN74S244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


logic symbols'*' 


'LS240, 'S240 'LS241, 'S241 'LS244, 'S244 



^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 



Pin numbers shown are for DW, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC (see Note D 7 V 

Input voltage: 'LS Circuits 7 V 

'S Circuits 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS', SN54S' Circuits — 55°Cto 125°C 

SN74LS', SN74S' Circuits 0°Cto70°C 

Storage temperature range — 65° C to 1 50° C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54LS240, SN54LS241, SN54LS244, SN74LS240, SN74LS241, SN74LS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage (see Note 1) 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V | l Low-level input voltage 

0.7 

0.8 

TO 

lOH High-level output current 

- 12 

- 15 


lOL Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

0 70 

mm 


NOTE 1 : Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V(K 

V C c = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

Hysteresis 
(V T+ - V T _) 

V C c = min 

0.2 0.4 

0.2 0.4 

V 

v OH 

V C c=MIN, V, h = 2V, V il =MAX, 

Iqh = - 3 mA 

2.4 3.4 

2.4 3.4 

V 

V CC = MIN, V| H = 2V. V|l = 0.5 V, 

iqh = max 

2 

2 

V 0 L 

v C c = min. v ih = 2V . 

V|l = MAX 

IqL = 12 m A 

0.4 

0.4 

V 

1 o L = 24 mA 


0.5 

'OZH 

V C C = max, V|H = 2V, 

V| L = MAX 

V 0 = 2.7 V 

20 

20 

mA 

'OZL 

Vq = 0.4 V 

-20 

-20 

l| 

V C c = MAX, V| = 7 V 

0.1 

0.1 


l|H 

V CC = MAX, V | = 2.7 V 

20 

20 


l|L 

V CC = MAX, V il = 0.4 V 

-0.2 

-0.2 


!OS§ 

V C c = MAX 

-40 -225 

-40 -225 

mmm 

•cc 

Outputs high 

Vcc = MAX, 

Output open 

All 

17 27 

17 27 

mA 

Outputs low 

'LS240 

26 44 

26 44 

'LS241 , 'LS244 

27 46 

27 46 

All outputs 

disabled 

'LS240 

29 50 

29 50 

'LS241 , 'LS244 

32 54 

32 54 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq » 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

'LS240 

'LS241 , 'LS244 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

l PLH 

Rl = 667£2, Cl = 45pF, 

See Note 2 

9 14 

12 18 

ns 

»PHL 

12 18 

12 18 

ns 

tPZL 

20 30 

20 30 


tPZH 

15 23 

15 23 

MEM 

tPLZ 

Rj_ = 667 Cj_ - 5 pF, 

See Note 2 

10 20 

10 20 

ns 

IPHZ 

15 25 

15 25 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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TTL Devices 


SN54S240, SN54S241, SN54S244, SN74S240, SN74S241, SN74S244, 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

SN54S’ 

SN74S' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage, (see Note 1) 

4.5 5 5.5 

4.75 5 5.25 


V|(_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 12 

- 15 


lOL Low-level output current 

48 

64 

mji 

External resistance between any input and Vqq or ground 

40 

40 


Ta Operating tree-air temperature (see Note 3) 

-55 125 

0 70 

°c 


NOTES: 1. Voltage values are with respect to network ground terminal. 

3. An SN54S241J operating at free-air temperature above 1 16°C requires a heat sink that provides a thermal resistance from case to 
free-air RflCA' of not more than 40°C/W. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S' 

SN74S' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V IK 

Vcc = MIN, 1 1 = — 18 mA 

-1.2 

- 1.2 

V 

Hysteresis 
(V T + - V-[-_) 

V cc = MIN 

0.2 0.4 

0.2 0.4 

V 

v OH 

V CC = MIN, V, H = 2 V, V IL =0.8V, 

l 0 H = - 1 mA 


2.7 

V 

VcC = MIN, V| H = 2V, V| L = 0.8 V, 

Iqh “ - 3 mA 

2.4 3.4 

2.4 3.4 

V CC =MIN, V, H = 2 V, V | L = 0.5 V, 

Iqh = MAX 

2 

2 

V OL 

V C c = MIN, V |h = 2 V, V|i_ = 0.8 V, 

i OL = max 

0.55 

0.55 

V 

'OZH 

V C C “MAX, V| H = 2V. 

V 0 = 2.4 V 

50 

50 

pA 

'OZL 

V | L = 0.8 V, 

V 0 = 0.5 V 

-50 

-50 

•l 

Vcc = MAX, V | = 5.5 V 

1 

1 

MSEM 

l|H 

V CC “MAX, V | = 2.7 V 

50 

50 

mm 

■B 

Any A 

Vcc “MAX, V | = 0.5 V 

-400 

-400 

m 

Any G 

-2 

-2 

mbem 

'os§ 

V C c = max 

- 50 - 225 

- 50 - 225 

■39 

'cc 

Outputs high 

Vcc “MAX, Outputs open 

'S240 

80 123 

80 135 

mA 

'S241 , ’S244 

95 147 

95 160 

Outputs low 

'S240 

100 145 

100 150 

'S241/S244 

120 170 

120 180 

Outputs 

disabled 

'S240 

100 145 

100 150 

'S241 , ’S244 

120 170 

120 180 


f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN54S240, SN54S241, SN54S244, SN74S240, SN74S241, SN74S244, 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

'S240 

’S241, 'S244 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

*PLH 

R|_ = 90 fl, C]_ = 50 pF, 

See Note 4 

4.5 7 

6 9 

ns 

<PHL 

4.5 7 

6 9 

ns 

tPZL 

10 15 

10 15 

ns 

tPZH 

6.5 10 

8 12 

ns 

tPLZ 

Rl = 90 J2, Cl = 5 pF, 

See Note 4 

10 15 

10 15 

■ai 

tPHZ 

6 9 

6 9 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS240, SN54LS241, SN54LS244, SN54S240, SN54S241, SN54S244, 
SN74LS240, SN74LS241, SN74LS244, SN74S240, SN74S241, SN74S244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 



INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 

'LS241, 'S241 USED AS REPEATER/LEVEL RESTORER 




'LS240/-S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER— 4-BIT 
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD 



1/4 ‘LS241/'S241 PARTY-LINE 1/4 ' LS241/'S241 

DRIVER MULTIPLE-INPUT/OUTPUT BUS DRIVER 



BUS RECEIVERS BUS 

CONTROL INPUT OUTPUT CONTROL 
H H B A L L 

H L B B H L 

L L A B H H 

L H A A L H 

H L NONE NONE L H 


PARTY-LINE BUS SYSTEM 

WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS 


INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS 
IN A SINGLE PACKAGE 
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SN54LS242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 


( • Two-Way Asynchronous Communication 
Between Data Buses 

• PIMP Inputs Reduce D-C Loading 

• Hysteresis (Typically 400 mV) at Inputs 
Improves Noise Margin 

description 

These four-data-line transceivers are designed for asyn- 
chronous two-way communications between data 
buses. The SN74LS' can be used to drive terminated 
lines down to 133 ohms. 

The SN54' family is characterized for operation over the 
full military temperature range of -55°C to 125°C. The 
SIM74' family is characterized for operation from 0°C to 
70°C. 


FUNCTION TABLE (EACH TRANSCEIVER) 


INPUTS 



GAB 

GBA 


LS243 

L 

L 

A to B 

A to B 

H 

H 

B to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

H 

Latch A and B 

(A- B) 

Latch A and B 

(A “ B) 


APRIL 1985 — REVISED MARCH 1988 

SN54LS242, SN54LS243 . . . J OR W PACKAGE 
SN74LS242, SN74LS243 . . . D OR N PACKAGE 
(TOP VIEW) 


GABC 

M 

J 14 

3vcc 

NC C 

2 

13 

] GBA 

AlC 

3 

12 

ZINC 

A2 C 

4 

1 1 

Rbi 

A3 C 

5 

10 

3B2 

A4 C 

6 

9 

3 B3 

GNDC 

7 

8 

]B4 


SN54LS242, SN54LS243 . . . FK PACKAGE 
(TOP VIEW) 



NC-No internal connection 


schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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SN54LS242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 



*These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 



Pin numbers shown are for D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS' — 55°C to 125°C 

SN74LS' 0°C to 70° C 

Storage temperature range — 65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54LS242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, (see Note 1 ) 

4.5 5 5.5 

4.75 5 5.25 

V 

V | p| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 12 

- 15 

■3M 

lOL Low-level output current 

12 

24 


Ty\ Operating free-air temperature 

-55 125 

0 70 

° c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K A or B 

V C C = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

Hysteresis (V-j- + — Vj_) 

V cc = MIN 

0.2 0.4 

0.2 0.4 

V 

v OH 

V C c = MIN, V|h = 2V, V| L = MAX, 

Iqh = - 3 mA 

eh 

mm 

V 

V CC =MIN, V | H = 2 V, V | L = 0.5 V, 

Iqh = MAX 

2 

2 

v OL 

V CC = MIN, V| H = 2V, 

V (L = MAX 

Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 m A 


0.35 0.5 

'OZH 

Vcc = MAX, V| H = 2 V, 
V| L = MAX 

V 0 = 2.7 V 

40 

40 

mA 

'OZL 

V 0 = 0.4 V 

- 200 

- 200 

UBM 

■ 

A or B 

V C c = MAX, 


0.1 

0.1 

mA 

GAB or GBA 

V| = 7 V 

0.1 

0.1 

1 1 H 


20 

20 

PA 

l(L 

A inputs 

V C c = MAX, V| = 0.4 V, 

GAB and GBA at 0 V 

- 0.2 

-0.2 

mA 

B inputs 

V C c = MAX, V| = 0.4 V, 

GAB and GBA at 4.5 V 

- 0.2 

- 0.2 

GAB or GBA 

V C c = MAX, V| = 0.4 V 

-0.2 

-0.2 


'OSS 

V C c= max 

- 40 - 225 

- 40 - 225 

mA 

•cc 

Outputs high 

Vcc = MAX, Outputs open. 

See Note 2 

'LS242, 'LS243 

22 38 

22 38 

mA 

Outputs low 

'LS242, 'LS243 

29 50 

29 50 

All outputs 

disabled 

'LS242 

29 50 

29 50 

'LS243 

32 54 

32 54 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T A = 25° C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: l^c *s measured with transceivers enabled in one direction only, or with all transceivers disabled. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

'LS242 

MIN TYP MAX 

'LS243 

MIN TYP MAX 

UNIT 

tPLH 

R L = 667 n C L = 45 pF, 

See Note 3 

9 14 

12 18 

ns 

‘PHL 

12 18 

12 18 

ns 

*PZL 

20 30 

20 30 

ns 

fPZH 

15 23 

15 23 

ns 

«PLZ 

Rj_ = 667 12, Cl=5pF, 

See Note 3 

10 20 

10 20 

ns 

IPHZ 

15 25 

15 25 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS245, SW74LS245 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 

OCTOBER 1 976 — REVISED MARCH 1988 


• Bi-directional Bus Transceiver in a High- 
Density 20-Pin Package 

• 3-State Outputs Drive Bus Lines Directly 

• PNP Inputs Reduce D-C Loading on Bus Lines 

• Hysteresis at Bus Inputs Improve Noise 
Margins 

• Typical Propagation Delay Times, 

Port-to-Port ... 8 ns 


■OL ! OH 

TYPE (SINK (SOURCE 

CURRENT) CURRENT) 

SN54LS245 12 mA -12 mA 

SN74LS245 24 mA -15 mA 

description 

These octal bus transceivers are designed for asyn- 
chronous two-way communication between data 
buses. The control function implementation minimizes 
external timing requirements. 

The devices allow data transmission from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levej_at the direction control (DIR) input. 
The enable input (G) can be used to disable the device 
so that the buses are effectively isolated. 

The SN54LS245 is characterized for operation over the 
full military temperature range of - 55 °C to 125°C. The 
SN74LS245 is characterized for operation from 0°C to 
70°C. 


SN54LS245 . . . J OR W PACKAGE 
SN74LS245 . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54LS245 . . . FK PACKAGE 
(TOP VIEW) 



CD 


schematics of inputs and outputs 



FUNCTION TABLE 


DIRECTION 

ENABLE 

CONTROL 

G 

DIR 

OPERATION 

L L 

L H 

H X 

B data to A bus 

A data to B bus 

Isolation 


H = high level, L = low level, X = irrelevant 


PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS245, SN74LS245 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


logic symbol* 


logic diagram (positive logic) 



(19) 



(D, 

-H 


3 ENI(BA) 



3 EN2 (AB) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


A6 


(7) 


( 8 ) 


(9) 


VI 


u 


n 


2 V 


(18), 


(17) 


B2 


(16) 


(15) 


B4 


(14) 


(13) 


( 12 ) 


( 11 ), 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DW, J, N, and W packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS245 -55°C to 125°C 

SN74LS245 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS245, SN74LS245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

SN54LS245 

SN74LS245 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Ioh 

-12 

-15 

EBi 

Low-level output current, Iol 

12 

24 


Operating free-air temperature, 

-55 125 

0 70 

KB 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 ' 

SN54LS245 

SN74LS245 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 



2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

Vcc = MIN, l| = —18 mA 

-1.5 

-1.5 

V 

Hysteresis (Vy+. — Vx— >A or B input 

Vcc = MIN 

0.2 0.4 

0.2 0.4 

mm 

Vqh High-level output voltage 

V C c = MIN, 

V|h = 2V, 

V 1 1 _ = V|l max 

•OH = - 3 mA 

2.4 3.4 

2.4 3.4 

■ 

l 0H = M AX 

2 

2 

Vq|_ Low-level output voltage 

V C c = MIN, 

V;h = 2V, 

V| l = V| l max 

•OL = 12 mA 

0.4 

0.4 

V 

lOL = 24 mA 


0.5 

1 Off-state output current, 

high-level voltage applied 

V C c = MAX, 

G at 2 V 

V 0 = 2.7 V 

20 

20 

mA 

Off-state output current, 
low-level voltage applied 

V 0 = 0.4 V 

-200 

-200 

Input current at 

11 , 

maximum input voltage 

A or B 

Vcc = max. 

V| = 5.5 V 

0.1 

0.1 

mA 

DIR or G 

V| = 7 V 

0.1 

0.1 

1 1 h High-level input current 

V C c “ MAX, V|h = 2.7 V 

20 

20 

pA 

l|L Low-level input current 

Vcc = MAX, V|l = 0.4 V 

-0.2 

-0.2 

mA 

Iqs Short-circuit output current? 

Vcc = MAX 

-40 -225 

-40 -225 

mA 

*CC Supply current 

Total, outputs high 

Vcc = MAX, Outputs open 

48 70 

48 70 

mA 

Total, outputs low 

62 90 

62 90 

Outputs at Hi-Z 

64 95 

64 95 


tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

-*■ All typical values are at Vcc = 5 V, Ta = 25°C. 

?Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics. Vqq = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, 

low-to-high-level output 



8 

12 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

C U = 45pF, 

Rl = 667 0, See Note 2 

8 

12 

ns 

fPZL 

Output enable time to low level 



27 

40 

ns 

1PZH 

Output enable time to high level 



25 

■ 40 

ns 

tPLZ 

Output disable time from low level 

C L = 5pF, 

R(_ = 667 H, See Note 2 

15 

25 

ns 

1PHZ 

Output disable time from high level 

15 

28 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54246, SN54247, SN54LS247, SN54LS248 
SN74246, SN74247, SN74LS247, SN74LS248 
BCD-TO SEVEN-SEGMENT DECODERS/DRIVERS 

MARCH 1974 — REVISED MARCH 1988 


'246, '247, 'LS247 
feature 

• Open-Collector Outputs Drive Indicators 
Directly 

O Lamp-Test Provision 

• Leading/Trailing Zero Suppression 


'LS248 

feature 

• Internal Pull-Ups Eliminate Need for External 
Resistors 

• Lamp-Test Provision 

• Leading/Trailing Zero Suppression 


• All Circuit Types Feature Lamp Intensity Modulation Capability 




DRIVER OUTPUTS j 

TYPICAL 


TYPE 

ACTIVE 

OUTPUT 

SINK 

MAX 

POWER 

PACKAGES 


LEVEL 

CONFIGURATION 

CURRENT 

VOLTAGE 

DISSIPATION 


SN54246 

low 

open-collector 

40 mA 

30 V 

320 mW 

J,W 

SN54247 

low 

open-collector 

40 mA 

15 V 

320 mW 

J,W 


SN54LS247 

SN54LS248 

SN74246 

SN74247 

SN74LS247 

SN74LS248 


open-collector 
2-kn pull-up 
open-collector 
open-collector 
open-collector 
2-kSl pull-up 


35 mW 
125 mW 
320 mW 
320 mW 
35 mW 
125 mW 


SIM 54246, SN 54247 I PACKAGE 

SN54LS247 THRU SIM54LS248 . . . J OR W PACKAGE 
SN74246, SN74247 . . . N PACKAGE 
SN74LS247, SN74LS248 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS247, SN54LS248 . . . FK PACKAGE 
(TOP VIEW) 



< Q U ® tl 
2 2 
(3 


NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54246, SN54247, SN54LS247, SN54LS248 
SN74246, SN74247, SN74LS247, SN74LS248 
BCD-TOSEVEN-SEGMENT DECODERS/DRIVERS 


description 

The '246 and '247 are electrically and functionally identical to the SN5446A/SN7446A, and 
SN5447A/SN7447A respectively, and have the same pin assignments as their equivalents. The 'LS247 
and 'LS248 are electrically and functionally identical to the SN54LS47/SN74LS47 and 
SN54LS48/SN74LS48, respectively, and have the same pin assignments as their equivalents. They can 
be used interchangeably in present or future designs to offer designers a choice between two indicator 
fonts. The '46A, '47A, 'LS47, and 'LS48 compose the h and the without tails and the '246, '247, 
'LS247, and 'LS248 compose the E and the 3 with tails. Composition of all other characters, including 
display patterns for BCD inputs above nine, is identical. The '246, '247, and 'LS247 feature active-low 
outputs designed for driving indicators directly, and the 'LS248 features active-high outputs for driving 
lamp buffers. All of the circuits have full ripple-blanking input/output controls and a lamp test input. Segment 
identification and resultant displays are shown below. Display patterns for BCD input counts above 9 are 
unique symbols to authenticate input conditions. 

All of these circuits incorporate automatic leading and/or trailing-edge zero-blanking control (RBI and RBO). 
Lamp test (LT) of these types may be performed at any time when the BI/RBO node is at a high level. 
All types contain an overriding blanking input (Blj which can be used to control the lamp intensity by pulsing 
or to inhibit the outputs. Inputs and outputs are entirely compatible for use with TTL logic outputs. 

Series 54 and Series 54LS devices are characterized for operation over the full military temperature range 
of - 55°C to 1 25°C; Series 74 and Series 74LS devices are characterized for operation from 0°C to 70°C. 



SEGMENT 

IDENTIFICATION 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 


logic symbols^ 

■246. '247, 'LS247 LS248 



^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, N, and W packages. 
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SN54246, SN54247, SN54LS247, SN54LS248 
SN74246, SN74247, SN74LS247, SN74LS248 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


'246, '247. 'LS247 FUNCTION TABLE (T1) 


DECIMAL 

OR 

FUNCTION 

INPUTS 

BI/RBO* 

OUTPUTS 

NOTE 

LT 

RBI 

D 

c 

B 

A 

a 

b 

c 

d 

e 

f 

9 

0 

H 

H 

L 

L 

L 

L 

H 

ON 

ON 

ON 

ON 

ON 

ON 

OFF 


1 

H 

X 

L 

L 

L 

H 

H 

OFF 

ON 

ON 

OFF 

OFF 

OFF 

OFF 


2 

H 

X 

L 

L 

H 

L 

H 

ON 

ON 

OFF 

ON 

ON 

OFF 

OTJ 


3 

H 

X 

L 

L 

H 

H 

H 

ON 

ON 

ON 

ON 

OFF 

OFF 

ON 


4 

H 

X 

L 

H 

L 

L 

H 

OFF 

ON 

ON 

OFF 

OFF 

ON 

ON 


5 

H 

X 

L 

H 

L 

H 

H 

ON 

OFF 

ON 

ON 

OFF 

ON 

ON 


6 

H 

X 

L 

H 

H 

L 

H 

ON 

OFF 

ON 

ON 

ON 

ON 

ON 


7 

H 

X 

L 

H 

H 

H 

H 

ON 

ON 

ON 

OFF 

OFF 

OFF 

OFF 


8 

H 

X 

H 

L 

L 

L 

H 

ON 

ON 

ON 

ON 

ON 

ON 

ON 


9 

H 

X 

H 

L 

L 

H 

H 

ON 

ON 

ON 

ON 

OFF 

ON 

ON 


10 

H 

X 

H 

L 

H 

L 

H 

OFF 

OFF 

OFF 

ON 

ON 

OFF 

ON 


11 

H 

X 

H 

L 

H 

H 

H 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 


12 

H 

X 

H 

H 

L 

L 

H 

OFF 

ON 

OFF 

OFF 

OFF 

ON 

ON 


13 

H 

X 

H 

H 

L 

H 

H 

ON 

OFF 

OFF 

ON 

OFF 

ON 

ON 


14 

H 

X 

H 

H 

H 

L 

H 

OFF 

OFF 

OFF 

ON 

ON 

ON 

ON 


15 

H 

X 

H 

H 

H 

H 

H 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 


Bl 

X 

X 

X 

X 

X 

X 

L 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

2 

rbT 

H 

L 

L 

L 

L 

L 

L 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

3 

LT 

L 

X 

X 

X 

X 

X 

H 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

4 



'LS248 FUNCTION TABLE (T2) 


DECIMAL 

OR 

FUNCTION 

INPUTS 

BI/RBO* 

OUTPUTS 

NOTE 

LT 

RBI 

D 

C 

B 

A 

a 

b 

c 

d 

e 

f 

9 

0 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 


1 

H 

X 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 


2 

H 

X 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 


3 

H 

X 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 


4 

H 

X 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 


5 

H 

X 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 


6 

H 

X 

L 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 


7 

H 

X 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 


8 

H 

X 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 


9 

H 

X 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 


10 

H 

X 

H 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 


11 

H 

X 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 


12 

H 

X 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 


13 

H 

X 

H 

H 

L 

H 

H 

H 

L 

L 

H 

L 

H 

H 


14 

H 

X 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

H 

H 


15 

H 

X 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 


Bl 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

2 

RBI 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

3 

LT 

L 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

4 


H = high level, L = low level, X = irrelevant 

NOTES: 1. The blanking input (Bl) must be open or held at a high logic level when output functions 0 through 15 are desired. The 
ripple-blanking input (RBI) must be open or high if blanking of a decimal zero is not desired. 

2. When a low logic level is applied directly to the blanking input (Bl), all segment outputs are low regardless of the level of any 
other input. 

3. When ripple-blanking input (RBI) and input s A, B, C, and D are at a low level with the lamp test input high, all segment outputs 
go low and the ripple-blanking output (RBO) goes to a low level (response condition). 

4. When the blanking input/ripple-blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment outputs are high. 

* BI/RBO is wire- AN D logic serving as blanking input (Bl ) and/or ripple-blanking output (RBO). 


Texas 

Instruments 


2-707 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 





TTL Devices 


SN54246, SN54247, SN54LS247, 

SN74246, SN74247, SN74LS247 

BCD TO-SEVEN SEGMENT DECODERS/DRIVERS 





SN54LS248, SIM74LS248 
BCD TO-SEVEIM SEGMENT DECODERS/DRIVERS 



TTL Devices 



TTL Devices 


SN54246, SN54247, SN74246, SN74247 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 



POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 






SN54LS247, SN54LS248, SN74LS247, SN74LS248 
BCD-TO SEVEN SEGMENT DECODERS/DRIVERS 


schematics of inputs and outputs 


LS247. LS248 


LS247. LS248 



TTL Devices 









TTL Devices 


SN54246, SN54247, SN74246. SN74247 
BCD-TO SEVEN-SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54246, SN54247 — 55°Cto125°C 

SN74246, SN74247 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 


recommended operating conditions 



SN54246 

SN54247 

SN74246 

SN74247 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.5 5 5.5 

4.75 5 5.25 

4.75 5 5.25 

V 

Off-state output voltage, V o (off ) 

a thru g 

30 

15 

30 

15 

V 

On-state output current, lo(on) 

U2D1MI 

40 

40 

40 

40 

mA 

High-level output current, Ioh 

BI/RBO 

-200 

-200 

-200 

-200 

mA 

Low-level output current, Iql 

Bi/RBO 

8 

8 

8 

8 

mA 

Operating free-air temperature, T/\ 

-55 125 

-55 125 

0 70 

0 70 

E3 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V||-| High-level input voltage 


2 

mm 

V|l Low-level input voltage 


0.8 

mm 

V|« Input clamp voltage 

V C C = MIN, 1 1 = —12 mA 

1.5 V 

D 

v OH High-level output voltage 

BI/RBO 

V C C = MIN, V|H = 2 V, 

V|l = 0.8 V, l OH = -200pA 

■ 

B 

V 

v OL Low-level output voltage 

bT/rbo 

V C C=MIN, V|H = 2V, 

V|L = 0.8 V, lOL ~ 8 mA 

■sao 

D 

•Ofoff > Off-state output current 

a thru g 

v C c = max, v )H = 2v, 

V| L = 0.8 V, V 0 ( off) “ MAX 

250 

9 

v O(on) On-state output voltage 

a thru g 

V C C = min, V )H = 2V, 

V||_ = 0.8 V, lo(on) = 40mA 

0.3 0.4 

V 

l| Input current at maximum input voltage 

Any input 
except BI/RBO 

Vcc “MAX, V | = 5.5 V 

1 


1 1 h High-level input current 

Any input 
except BI/RBO 

Vcc = MAX, V| = 2.4 V 

40 

mA 

l|L Low-level input current 

Any input 

except BI/RBO 

V C c = MAX, V | = 0.4 V 

-1.6 

mA 

IT/rbo 

-4 

Iqs Short-circuit output current 

bT/rbo 

Vcc = max 

-4 


*CC Supply current 

Vcc = MAX, See Note 2 

64 103 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
-1 All typical values are at Vqq = 5 V, T a = 25°C. 

NOTE 2: Iqq is measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

rimn 

t Q ff Turn-off time from A input 

C L = 15 pF, R l = 120 n, 

See Note 3 

100 

ns 

t on Turn-on time from A input 

100 

*off Turn-off time from RBI input 

100 

n 

t on Turn-on time from RBI input 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS247, SN74LS247 
BCD-TO-SEVEN-SEGMENT DECODERSiDRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ( see Note 1 ) ■ 7 V 

Input voltage 7 V 

Peak output current (t w < 1 ms, duty cycle < 10%) 200 mA 

Current forced into any output in the off state 1 mA 

Operating free-air temperature range: SN54LS247 — 55°Cto125°C 

SN74LS247 0°C to 70° C 

Storage temperature range ' — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

SN54LS247 

SN74LS247 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 


V 1 1 _ Low-level input voltage 


0.7 

0.8 

HI 

V|« Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 


Vqh High-level output voltage 

BI/RBO 

V C c = MIN, V|h = 2V, 

V||_ = V|l- max, lOH = — 1 50 pA 

2.4 4.2 



VOL Low-level output voltage 

IT/RBO 

Vcc = min, 

V|h=2V, 

V|l = V|l max 

lOL = 1-6 nnA 

0.25 0.4 

0.25 0.4 

V 

IqL = 3.2 mA 


0.35 0.5 

*0< off ) Off-state output current 

a thru g 

V C c = MAX, V|h = 2V, 

V| L = V| L max, VQ(off) = 15 V 

250 

250 

P A 

v O(on) On-state output voltage 

a thru g 

Vqc ~ MIN, 

V,h = 2V, 

V|l = V|L max 

lO(on) = 12 mA 

0.25 0.4 

0.25 0.4 

V 

iQ(on) = 24 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V C c = MAX - V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V CC = MAX, V| = 2.7 V 

20 

20 

MA 

l|L Low-level input current 

Any input 
except BI/RBO 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

bT/rbo 

-1.2 

-1.2 

Short-circuit 

ios 

output current 

I 3 T/RBO 

V C c = MAX 

-0.3 -2 

-0.3 -2 

mA 

| lee Supply current 

Vcc = MAX, See Note 2 

7 13 

7 13 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^ All typical values are at Vcc = 5 V, T/\ = 25°C. 

NOTE 2: Ice * s measured with all outputs open and all inputs at 4.5 V. 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*off Turn-off time from A input 

C[_ = 15 pF, R|_ = 665 n. 
See Note 3 

100 

ns 

t on Turn-on time from A input 

100 

l off Turn-off time from RBI input 

100 

ns 

t on Turn-on time from RBI input 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN74LS247 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

mm 

Off-state output voltage, VQ( 0 ff) 

a thru g 

15 

15 


On-state output current, lo(on) 

a thru g 

12 

24 

ID 

High-level output current, Ioh 


-50 

-50 


Low-level output current, Iql 

BI/RBO 

1.6 

3.2 


Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 
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SN54LS248, SN74LS248 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS248 — 55°Cto125°C 

SN74LS248 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 



recommended operating conditions 



SN54LS248 

SN74LS248 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, 


4.75 5 5.25 

V 

High-level output current, Ioh 

a thru g 

-100 

-100 

pA 

bT/rbo 

-50 

-50 

Low-level output current, Iql 


2 

6 

mA 

BI/RBO 

1.6 

3.2 

Operating free-air temperature, Ta 

-55 125 

0 70 

um 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54 LS248 

SN74LS248 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.7 

0.8 

mm 

V|K Input clamp voltage 

Vcc = MIN, I| = — 18 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

a thru g and 

■bT/rbo 

Vcc=M' N . V| H = 2 V, 

V|l = V|l max, 1 q|_| = MAX 

2.4 4.2 

2.4 4.2 

V 

Iq Output current 

a thru g 

V CC =MIN, V 0 = 0.85 V, 

1 nput conditions as for Vqh 

-1.3 -2 

-1.3 -2 

mA 

Vql Low-level output voltage 

a thru g 

V<x = min, 

V|h = 2V. 

V|l = V|l max 

Iql = 2 mA 

0.25 0.4 

0.25 0.4 

V 

'OL = 6 mA 


0.35 0.5 

bT/rbo 

V cc = MIN, 

V,h = 2V ; 

V|l = V||_ max 

1 o L = 1 -6 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 3.2 mA 


0.35 0.5' 

Input current at 

l| 

maximum input voltage 

Any input 
except BI/RBO 

V C C = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

Any input 

except BI/RBO 

V C c = MAX, V| = 2.7 V 

20 

20 

PA 

1 1 l Low-level input current 

Any input 
except BI/RBO 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

BI/RBO 

-1.2 

-1.2 

Short-circuit 

'os 

output current 

bT/rbo 

Vcc = max 

-0.3 -2 

-0.3 -2 

mA 

| *CC Supply current 

Vcc = MAX, See Note 2 

25 38 

25 38 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^ All typical values are at V^c = 5 V,T^ 25°C. 

NOTE 2: Iqq is measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vqq = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PHL Propagation delay time, high-to-low-level output from A input 

C L = 15 pF, R L = 4 kfi. 

See Note 3 

100 

ns 

tpm Propagation delay time, low-to-high-level output from A input 

100 

tppiL Propagation delay time, high-to-low-level output from RBI input 

Cl = 15 pF, Rl = 6 kf!. 

See Note 3 

100 

ns 

tpLH Propagation delay time, low-to-high-level output from RBI input 

100 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54251, SN54LS25 1 , SN54S251, 
SN74251, SN74LS251, (TIM9905), SN74S251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

DECEMBER 1972-REVISED MARCH 1988 


• Three-State Versions of '151, 'LS151, 'S151 

• Three-State Outputs Interface Directly with 
System Bus 

• Perform Parallel-to-Serial Conversion 

• Permit Multiplexing from N-lines to One Line 

• Complementary Outputs Provide True and 
Inverted Data 

• Fully Compatible with Most TTL Circuits 


TYPE 

MAX NO. 

OF COMMON 
OUTPUTS 

TYPICAL AVG PROP 

DELAY TIME 
(D TO Y) 

TYPICAL 

POWER 

DISSIPATION 

SN54251 

49 

17 ns 

250 mW 

SN74251 

129 

17 ns 

250 mW 

SN54LS251 

49 

17 ns 

35 mW 

SN74LS251 

129 

17 ns 

35 mW 

SN54S251 

39 

8 ns 

275 mW 

SN74S251 

129 

8 ns 

275 mW 


description 

These monolithic data selectors/multiplexers contain 
full on-chip binary decoding to select one-of-eight 
data sources and feature a strobe-controlled three- 
state output. The strobe must be at a low logic level 
to enable these devices. The three-state outputs per- 
mit a number of outputs to be connected to a com- 
mon bus. When the strobe input is high, both outputs 
are in a high-impedance state in which both the upper 
and lower transistors of each totem-pole output are 
off, and the output neither drives nor loads the bus 
significantly. When the strobe is low, the outputs are 
activated and operate as standard TTL totem-pole 
outputs. 

To minimize the possibility that two outputs will 
attempt to take a common bus to opposite logic 
levels, the output control circuitry is designed so that 
the ‘average output disable time is shorter than the 
average output enable time. The SN54251 and 
SN74251 have output clamp diodes to attenuate 
reflections on the bus line. 


SN54251, SN54LS251, SN54S251 . . . J OR W PACKAGE 
SN74251 . . . N PACKAGE 
SN74LS251, SN74S251 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS251, SN54S251 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


FUNCTION TABLE 



H = high logic level, L = low logic level 
X = irrelevant, Z = high impedance (off) 

DO, D1 . . . D7 = the level of the respective D input 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN 5425 1 , SN74251 

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc < see Note 1) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54251 — 55°C to 125°C 

SIM74251 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54251 

SN74251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current. Ion 

-2 

-5.2 

Em 

Low-level output current, Iol 

16 

16 


Operating free-air temperature, T ^ 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

BOD 

V|n High-level input voltage 


2 

V 

V|l Low-level input voltage 


0.8 

m 

V|« Input clamp voltage 

Vcc = MIN, l| = — 12 mA 

-1.5 

V 

Voh High-level output voltage 

V C c = MIN, V|h = 2V, 

V|l = 0.8V, l 0 H = MAX 

^■1 

V 

Vql Low-level output voltage 

v C c = min, V| H = 2v, 

V|l = 0.8V, IqL = 16 m A 

0.2 0.4 

V 

'OZ Off-state (high-impedance-state) output current 

Vcc = MAX, 

V m = 2V 

V 0 = 2.4 V 

40 

mA 

Vq = 0.4 V 

-40 

Vq Output clamp voltage 

Vcc = MAX, 

V| H = 4.5V 

lO = -12 mA 

-1.5 

V 

Iq - 12 mA 

Vcc+1-5 

1 1 Input current at maximum input voltage 

V C c = MAX, V| = 5.5 V 

1 

mA 

l|H High-level input current 

V C c = MAX, V | = 2.4 V 

40 

mA 

l||_ Low-level input current 

V C c = MAX, V| = 0.4 V 

-1.6 

mA 

lOS Short-circuit output current^ 

Vcc = max 

-18 -55 

mA 

• CC Supply current 

Vcc = MAX, All inputs at 4.5 V, 

All outputs open 

38 62 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
$ All typical values are at V cc a 5V, = 25°C. 

§Not more than one output should be shorted at a time. 
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SN54251, SN74251 

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

A, B, or C 



29 

45 

ns 

*PHL 

(4 levels) 



28 

45 

tPLH 

A, B, or C 

W 


20 

33 


tPHL 

(3 levels) 


21 

33 


tPLH 

Any D 


C|_ = 50 pF, 

R L = 400n, 

See Note 2 

17 

28 

ns 

tPHL 


18 

28 

*PLH 

Any D 

w 

10 

15 

ns 

tPHL 

9 

15 

tpZH 

G 

Y 


17 

27 

ns 

*PZL 



26 

40 

tPZH 


W 


17 

27 

ns 

*PZL 



24 

40 

■ *PHZ 

G 

Y 

C|_ = 5 pF, 

R|_ = 400 n. 

See Note 2 

5 

8 

ns 

*PLZ 



15 

23 

tPHZ 


w 

5 

8 


*PLZ 


15 

23 



^tpiH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
tpzH = Output enable time to high level 
tpzL = Output enable time to low level 
tpHZ = Output disable time from high level 
tpiz = Output disable time from low level 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



TYPICAL OF BOTH OUTPUTS 
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SN54LS251, SN74LS251 
DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^C (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS251 55°Cto125°C 

SN74LS251 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS251 

SN74LS251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

'OH High-level output current 

- 1 

-2.6 


IqL Low-level output current 

4 

8 

mbm \ 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS251 

SN74LS251 

UNIT 

MIN TYP t MAX 

MIN TYPf MAX 

V IK 

V CC =MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC =MIN, V| H = 2V, V|i_=MAX 

i oh = max 

2.4 3.4 

2.4 3.1 

V 

v OL 

V CC =MIN, V|h = 2V, 

V| L = MAX 

'OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

IqL = 8 mA 


0.35 0.5 

'oz 

V CC = MAX, V|h = 2V 

V 0 = 2.7 V 

20 

20 

pA 

Vq = 0.4 V 

—20 

- 20 

ll 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

V C c = MAX, V| = 2.7 V 

20 

20 

PA 

1 Enable G 

V CC = MAX, V | = 0.4 

- 0.2 

-0.2 

mA 

IL | All other 

- 0.4 

-0.4 

'os§ 

Vcc = MAX 

-30 -130 

-30 -130 

mA 

'cc 

Vcc = MAX, See Note 3 

Condition A 

6.1 10 

6.1 10 

mA 

Condition B 

7.1 12 

7.1 12 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
t All typical values are at Vqq = 5 V, * 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 3: Iqq is measured with the outputs open and all data and select inputs at 4.5 V under the following conditions: 

A. Enable grounded. 

B. Strobe at 4.5 V. 
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SN54LS251, SN74LS251 (TIM9905) 

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C 



TEST CONDITIONS 


C L = 15 pF, 
R L = 2 kO, 
See Note 2 


C L = 5 pF, 
R L = 2 kO, 
See Note 2 


ItpLH = Propagation delay time, low-to-high-level output 
1PHL = Propagation delay time, high-to-low-level output 
tp2H = Output enable time to high level 
tpzL = Output enable time to low level 
tp(-|Z = Output disable time from high level 
tpLZ = Output disable time from low level 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

schematics of inputs and outputs 
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DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S251 — 55°Cto125°C 

SN74S251 0°C to 70° C 

Storage temperature range — 65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S251 

SN74S251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

IMEM 

4.75 5 5.25 

V 

High-level output current, Ioh 

-2 

-6.5 


Low-level output current, Iql 

20 

20 


Operating free-air temperature, 

-55 125 

0 70 

L:. c l 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V|h High-level input voltage 


2 

V 

V|l Low-level input voltage 


0.8 

V 

V|« Input clamp voltage 

V CC = MIN, 1 1 = — 18 mA 

-1.2 

V 

Vqh High-level output voltage 

V C c = MIN, V|h = 2V, 

V||_ = 0.8 V, Iqh'MAX 

SN54S' 

2.4 3.4 

V 

SN74S' 

2.4 ' 3.2 

Vql Low-level output voltage 

V CC = MIN, V| H = 2 V, 

V|l = 0.8V, l 0L = 20mA 

0.5 

V 

Iqz Off-state (high-impedance-state) output current 

v cc = max, 

V ih = 2V 

V 0 = 2.4 V 

50 

pA 

Vq = 0.5 V 

-50 

l| Input current at maximum input voltage 

V C C = MAX, V, = 5.5 V 

1 


l|pj High-level input current 

Vcc-MAX, V| = 2.7 V 

50 

[EiS: 

1 1|_ Low-level input current 

V C C = MAX. V | = 0.5 V 

-2 

12^2) 

Iqs Short-circuit output current S 

V C c = max 

-40 -100 


ICC Supply current 

Vqc = MAX, All inputs at 4.5 V, 

All outputs open 

55 85 

mA 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
£ All typical values are at Vqq “ 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN54S251, SN74S251 

DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

A, B, or C 



12 

18 

ns 

•PHL 

(4 levels) 



13 

19.5 

tPLH 

A, B, or C 

W 

C L = 15 pF, 

10 

15 

ns 

*PHL 

(3 levels) 

R l = 280 n. 

9 

13.5 

tPLH 

Any D 


See Note 2 

8 

12 


fPHL 



8 

12 


tPLH 

Any D 

w 


4.5 

7 

ns 

*PHL 


4.5 

7 

tPZH 


Y 

C L = 50 pF, 

FS L = 280 n, 

See Note 2 

13 

19.5 

ns 

*PZL 



14 

21 

«PZH 


w 

13 

19.5 

ns 

tpZL 


14 

21 

tPHZ 

G 


C L = 5pF, 

R|_ = 280 n, 

See Note 2 

5.5 

8.5 

ns 

fPLZ 


9 

14 

tPHZ 

G 

w 

5.5 

8.5 

ns 

tPLZ 


9 

14 


ttpLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to low-level output 
tpzH = Output enable time to high level 
tpzL = Output enable time to low level 
l PHZ = Output disable time from high level 
tpLZ = Output disable time from low level 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


schematics of inputs and outputs 

I EQUIVALENT OF EACH INPUT 



TYPICAL OF BOTH OUTPUTS 
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SPJ54LS253, SN54S253, SN74LS253, SN74S253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

SEPTEMBER 1972 - REVISED MARCH 1988 


Three-State Version of SN54/74LS153, 
SN54/74S153 

Schottky-Diode-Clamped Transistors 
Permits Multiplexing from l\l Lines to 1 Line 
Performs Parallel-to Serial Conversion 
Fully Compatible with Most TTL Circuits 

Low Power Dissipation 

'LS253 ... 35 mW Typical 
S253 . . . 225 mW Typical 


SN54LS253. SN54S253 . . . J OR W PACKAGE 
SN74LS253. SN74S253 . . . D OR N PACKAGE 
(TOP VIEW) 


leg 

7T 

Jl6 

D vcc 

B Z 

2 

15 

] 2G 

1C3 C 

3 

14 

: A 

1C2 C 

4 

13 

D 2C3 

i ci c 

5 

12 

2 2C2 

ico C 

6 

1 1 

2 2C1 

1Y C 

7 

10 

3 2 CO 

GND Z 

8 

9 

] 2Y 


description 


SN54LS253, SN54S253 . . . FK PACKAGE 
(TOP VIEW) 


Each of these Schottky-clamped data selectors/mul- 
tiplexers contains inverters and drivers to supply 
fully complementary, on-chip, binary decoding data 
selection to the AND-OR gates. Separate output con- 
trol inputs are provided for each of the two four-line 
sections. 

The three-state outputs can interface with and drive 
data lines of bus-organized systems. With all but one 
of the common outputs disabled (at a high-impedance 
state) the low-impedance of the single enabled out- 
put will drive the bus line to a high or low logic level. 


o 

Id <-> Old 
CO «- Z > CN 



NC-No internal connection 



FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

z 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Address inputs A and B are common to both sections. 

H = high level, L - low level. X = irrelevant, Z - high impedance (off) 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 

Input voltage: 'LS253 

'S253 

Off-state output voltage 

Operating free-air temperature range: SN54LS253, SN54S253 

SN74LS253, SN74S253 
Storage temperature range 


7 V 

7 V 

5.5 V 

5.5 V 

- 55°C to 125°C 
... 0°C to 70° C 

- 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS253, SN54S253, SN74LS253, SN74S253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 






CMCai Q9K9 Q|U7d|Q9Rq 

DUAL 4-LI1ME TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


schematic (each selector/multiplexer, and the common select section) 
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QMR4I COE'S SN74LS7>rt 

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS253 

SN74LS253 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

IDH 

■OH High-level output current 

- 1 

-2.6 


■OL Low-level output current 

4 

8 


Ta Operating free-air temperature 

-55 125 

o 

r** 

o 

1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS253 

SN74LS253 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

V C C=MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V|h = 2V, V|(_ = MAX, Iqh = max 

2.4 3.4 

2.4 3.1 

V 

v OL 

Vcc = MIN, V|H = 2V, V|L = MAX 

■OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 8 mA 


0.25 0.5 

■oz 

V C c = MAX, V| H = 2 V 

V 0 = 2.7 V 

20 

20 

pA 

Vq = 0.4 V 

- 20 

- 20 

■l 

Vcc = MAX, V| = 7 V 

0.1 

0.1 


■lH 

Vcc = MAX, V| = 2.7 V 

20 

20 

pA 

■lL 

V CC = MAX, V | = 0.4 V 

G 

- 0.2 

-0.2 

mA 

All other 

- 0.4 

-0.4 

■os§ 

Vcc = MAX 

-30 -130 

-30 -130 


■cc 

V C c = MAX, See Note 2 

Condition A 

7 12 

7 12 

mA 

Condition B 

8.5 14 

8.5 14 


* For conditions shown as MIN or MAX, use the appropriate value spcified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, = 25°C- 

§ Not more than one output should be shorted at a time, and duration for the short-circuit should exceed one second, 
NOTE 2: Iqq is measured with the outputs open under the following conditions: 

A. All inputs grounded. 

B. Output control at 4.5 V, all inputs grounded. 


switching characteristics, VcC = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Data 



17 

25 

ns 

tpHL 



13 

20 

■PLH 

Select 


Cl =15 pF, R L = 2kn, 

30 

45 

ns 

tPHL 


See Note 3 

21 

32 

1PZH 

Output 



15 

28 

ns 

tPZL 

Control 



15 

23 

*P HZ 

Output 


C L = 5pF, R L = 2 kST, 

27 

41 


IPLZ 

Control 


See Note 3 

18 

27 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S253, SM74S253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54S253 

SN74S253 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|h High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

- 2 

-6.5 

B33B 

lOL Low-level output current 

20 

20 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 ' 

MIN TYP* MAX 

UNIT 

V|K 

V C c = MIN, 1 1 = — 18 mA 

- 1.2 

V 

v OH 

Vcc = MIN, V|H = 2 V, V|l = 0.8 V, IQH = MAX 

Series 54S 

2.5 3.4 

V 

Series 74S 

2.7 3.4 

VOL 

Vcc = MIN, V|h = 2 V, V|L = 0.8 V, lQL=20mA 

0.5 

V 

'OZ 

V C c = MAX, V|h - 2 V 

V 0 = 2.4 V 

50 

PA 

Vq = 0.5 V 

- 50 

‘1 

V C c = MAX, V| = 5.5 V 

1 

mA 

'IH 

V C c = max, Vi = 2.7 V 

50 

mA 

UL 

Vcc = MAX, V| = 0.5 V 

G = 0.8 V, 

- 2 

mA 

G = 2 V 

-0.25 

'os§ 

V C c = MAX 

- 40 - 1 00 

mA 

'cc 

Vcc = MAX, See Note 2 

Condition A 

45 70 

mA 

Condition B 

65 85 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at = 5 V, = 25°C. 

Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second. 
NOTE 2: Iqq is measured with the outputs open under the following conditions: 

A. All inputs grounded. 

B. Output control at 4.5 V, all inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

FROM 

(INPUTI 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Data 



6 

9 

ns 

tPHL 



6 

9 

fPLH 

Select 


R L = 280 SI, Cj_ = 15 pF 

See Note 3 

11.5 

18 


*PHL 


12 

18 


fPZH 

Output 



11 

16.5 

ns 

l PZL 

Control 



12 

18 

IPHZ 

Output 


RL = 280 n, Cl=5pF 

6.5 

9.5 

ns 

'PLZ 

Control 


See Note 3 

10 

15 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS257B, SN54LS258B, SN54S257, SN54S258, 
SN74LS257B, SN74LS258B, SN74S257, SN74S258 
QUADRUPLE 2-LINE TO MINE DATA SELECTORS/MULTIPLEXERS 

OCTOBER 1976 - REVISED MARCH 1988 


Three-State Outputs Interface Directly 
with System Bus 

'LS257B and 'LS258B Offer Three 
Times the Sink-Current Capability 
of the Original 'LS257 and 'LS258 

Same Pin Assignments as SIM54LS157, 
SIM74LS157, SN54S157, SN74S157, and 
SN54LS158, SN74LS158, SIM54S158, 
SN74S158 

Provides Bus Interface from Multiple 
Sources in High-Performance Systems 


SN54LS257B. SN54S257. 
SN54LS258B, SN54S258 . . . J OR W PACKAGE 
SN74LS257B, SN74S257. 
SN74LS258B. SN74S258 . . . D OR N PACKAGE 
(TOP VIEWI 


A/Bl 


1 


2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 



AVERAGE PROPAGATION 

TYPICAL 


DELAY FROM 

POWER 


DATA INPUT 

DISSIPATION 1 

'LS257B 

9 ns 

55 mW 

'LS258B 

9 ns 

55 mW 

'S257 

4.8 ns 

320 mW 

’S258 

4 ns 

280 mW 


^Off state (worst case) 

description 

These devices are designed to multiplex signals from 
four-bit data sources to four-output data lines in bus- 
organized systems. The 3-state outputs will not load the 
data lines when the output control pin (G) is at a high- 
logic level. 

Series 54LS and 54S are characterized for operation 
over the full military temperature range of -55°C to 
125°C; Series 74LS and 74S are characterized for 
operation from 0°C to 70°C. 


SN54LS257B, SN54S257, 
SN54LS258B, SN54S258 . . . FK PACKAGE 
(TOP VIEW) 



O 


NC-No internal connection. 


FUNCTION TABLE 


INPUTS 

OUTPUT Y 

OUTPUT 

CONTROL 

SELECT 

A 

B 

'LS257B 

'S257 

'LS258B 

'S258 

H 

X 

X 

X 

Z 

Z 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 


H 

H 

L 


H = high level, L = low level, X = irrelevant, 
Z = high impedance (off) 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS257B, SN54LS258B, SN54S257, SN54S258, 

SN74LS257B, SN74LS258B, SN74S257, SN74S258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORSfMULTIPLEXERS 








SIU54LS257B, SN54LS258B, SN54S257, SN54S258, 
SN74LS257B, SN74LS258B, SN74S257, SN74S258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


schematics of inputs and outputs 


'LS257B, 'LS258B 


EQUIVALENT OF A/B INPUT 



EQUIVALENT OF ALL 
OTHER INPUTS 


TYPICAL OF ALL OUTPUTS 





'S257, 'S258 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage: 'LS257B, 'LS258B Circuits 7 V 

'S257, 'S258 Circuits 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS', SN54S' Circuits — 55°C to 125°C 

SN74LS', SN74S' Circuits 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54LS257B, SN54LS258B, SN74LS257B, SN74LS258B 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 1 

- 2.6 


lOL Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V| H = 2V, V|l = MAX, 

i 0 h = max 

2.4 3.4 

mm 

V 

v OL 

Vcc = min, V| H = 2 V, 

V| L = MAX, 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


0.35 0.5 

•OZH 

Vcc = MAX, V|h = 2V, Vo = 2.7 V 

20 

20 

mA 

'OZL 

Vcc -MAX, V| H = 2V, Vo = 0.4 V 

- 20 

-20 

1 

h 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

■SQi 

l|H 

Vcc = MAX, V | = 2.7 V 

20 

20 

BUB 

IlL 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 


'os§ 

Vcc = MAX, 

-30 -130 

-30 -130 


'cc 

All outputs high 

Vcc = MAX, See Note 2 

'LS257B 

8 12 

8 12 

mA 

All outputs low 

12 18 

12 18 

All outputs off 

13 19 

13 19 

All outputs high 

'LS258B 

6 9 

6 9 

All outputs low 

10 15 

10 15 

All outputs off 

11 16 

11 16 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5 V, = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

NOTE 2: Iqq is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions. 


switching characteristics, Vcc = 5 V, Ta = 25°C, Rj_ = 667 n 


PARAMETER^ 

FROM 

TO 

TEST CONDITIONS 

•LS257B 

'LS258B 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Data 

Any 


8 

13 

7 

12 

ns 

l PHL 


10 

15 

11 

17 

l PLH 

Select 

Any 

C[_=45pF, See Note 3 

16 

21 

14 

21 


*PHL 

17 

24 

19 

24 


*PZH 

Output 

Any 


15 

30 

15 

30 


l PZL 

Control 


19 

30 

20 

30 


l PHZ 

Output 

Any 

Cl = 5pF, See Note 3 

18 

30 

18 

30 


l PLZ 

Control 

16 

25 

16 

25 



ttpLH = propagation delay time, low-to-high-level output tp^L = output enable time to low level 

tpHL = propagation delay time, high-to-low-level output tpnz = output disable time from high level 

tpzH = output enable time to high level tpLZ = output disable time from low level 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54S257, SN54S258, SN74S257, SN74S258 
QUADRUPLE 2-LIIUE TO 1-LIPJE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



Supply voltage, V(;c 


High-level output current, Iqh 


Low-level output current, Iql 


| Operating free-air temperature, | -55 125 | 0 70 | °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

V|H 

High-level input voltage 

V|L 

Low-level input voltage 

V|K 

Input clamp voltage 

v OH 

High-level output voltage 

v OL 

Low-level output voltage 

•OZH 

Off-state output current, 
high-level voltage applied 

•OZL 

Off-state output current, 

low-level voltage applied 


Input current at maximum 

M 

input voltage 


l|H 

High-level 

S Input 

input current 

Any other 


Low-level 

S input 

Ml 

input current 

Any other 

•os 

Short-circuit output current § 



All outputs high 

•cc 

Supply current 

All outputs low 



All outputs off 


TEST CONDITIONS* 


Vcc = MIN, l| = — 18 mA 


VcC = MIN, V|H = 2V, 
V|l = 0.8 V, loH = - 1 mA 


V CC “MIN, V| H = 2 V, 
V|L = 0.8 V, Iqh = MAX 


V CC = MIN, V| H = 2 V, 
V|l = 0.8 V, Iql = 20 mA 


V CC = MAX, V| H = 2 V, 
Vq = 2.4 V 


V C C = MAX, V|h = 2V. 
Vq = 0.5 V 


V CC = MAX, V| = 5.5 V 


Vcc = MAX, V| = 2.7 V 


V C c = MAX V| = 0.5 V 


V C C = MAX 


MIN TYPt MAX MIN TYPT MAX 


2 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at Vqq = 5 V, T ^ = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

NOTE 2: I^Q is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

switching characteristics, Vqc = 5 V, Ta = 25°C, Rl = 280 £2 


PARAMETER^! 



FROM 

TO 

TEST 

(INPUT) 

(OUTPUT) 

CONDITIONS 

Data 

Any 


Select 

Any 

C L = 1 5 pF, 

See Note 3 

Output 

Control 

Any 


Output 

Any 

C L = 5 pF, 

Control 

See Note 3 


tPHZ 


*PLZ 


Vmax = Maximum clock frequency 
tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
*PZH " output enable time to high level 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 



8.5 

15 

8.5 

15 

13 

19.5 

14 

21 

j 5.5 8.5 

i 9 

14 


tpzL = output enable time to low level 
tpHZ = output disable time from high level 
tpLZ = output disable time from low level 


^ Tfirj 

IFXAS XT 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



































































































































TTL Devices 


2 


2-734 


SIM54259, SN54LS259B, SN74259, SIM74LS259B 
8-BIT ADDRESSABLE LATCHES 


DECEMBER 1983 - REVISED MARCH 1988 


I * 8-Bit Parallel-Out Storage Register Performs 
Serial-to-Parallel Conversion with Storage 

• Asynchronous Parallel Clear 
• Active High Decoder 
• Enable/Disable Input Simplified Expansion 
• Expandable for N-Bit Applications 
• Four District Functional Modes 

• Package Options Include Ceramic Chip 
Carriers and Flat Packages in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit addressable latches are designed for general 
purpose storage applications in digital systems. Specific 
uses include working registers, serial-holding registers, 
and active-high decoders or demultiplexers. They are 
multifunctional devices capable of storing single-line 
data in eight addressable latches, and being a 1-of-8 
decoder or demultiplexer with active-high outputs. 

Four distinct modes of o peration are selectable by con- 
trolling the clear (CLR) and enable (G) inputs as 
enumerated in the function table. In the addressable- 
latch mode, data at the data-in terminal is written into 
the addressed latch. The addressed latch will follow the 
data input with all unaddressed latches remaining in 
their previous states. In the memory mode, all latches 
remain in their previous states and are unaffected by the 
data or address inputs. To eliminate the possiblity of 
entering erroneous data in the latches, enable G should 
be held high (inactive) while the address lines are chang- 
ing. In the 1-of-8 decoding or demultiplexing mode, the 
addressed output will follow the level of the D input with 
all other outputs low. In the clear mode, all outputs are 
low and unaffected by the address and data inputs. 

The SN54259 and SN54LS259B are characterized for 
operation over the full military temperature range of 
-55°C to 125°C. The SN74259 and SN74LS259B are 
characterized for operation from 0 q C to 70°C. 


SN54259, SN54LS259B . . . J OR W PACKAGE 
SN74259 . . . N PACKAGE 
SN74LS259B . . . D OR N PACKAGE 
(TOP VIEW) 


sod 

7T 

Jl6 

Dvcc 

siC 

2 

15 

H CLR 

S2d 

3 

14 

3g 

Qod 

4 

13 

3d 

aid 

5 

12 

3 07 

02 d 

6 

11 

306 

03 d 

7 

10 

3q5 

gndC 

8 

9 

304 


SN54LS259B . . . FK PACKAGE 
(TOP VIEW) 



NO - No internal connection 



logic symbol* 



* This symbol is in accordance with ANSI/IEEE Std. 91-1 984 and IEC 
Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54259, SN54LS259B, SN74259, SN74LS259B 
8-BIT ADDRESSABLE LATCHES 


FUNCTION TABLE 


LATCH SELECTION TABLE 


INPUTS 

OUTPUT OF 

ADDRESSED 

LATCH 

EACH 

OTHER 

OUTPUT 

FUNCTION 


a 

H 

L 

bob 

°i0 

Addressable Latch 

H 

H 


QjO 

Memory 


n 


L 

8-Line Demultiplexer 


9 


L 

Clear 


H r= high level, L £= low level 
D == the level at the data input 

QjO H the level of Qj (i - 0, 1 , . . . 7, as appropriate) before the indi- 
cated steady-state input conditions were established. 


SELECT INPUTS 

LATCH 

ADDRESSED 

S2 

SI 

SO 

mm 

B 


0 




1 




2 

■9 



3 

H 

L 

L 

4 

H 

L 

H 

5 

H 

H 

L 

6 

H 

H 

H 

7 


2 


schematic of inputs and outputs , 25g 



'LS259B 


'LS259B 


’LS259B 


EQUIVALENT OF S' INPUT 



EQUIVALENT OF ALL OTHER INPUTS 



TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

7 V 

5.5 V 

7 V 

55°C to 125°C 
. 0°C to 70°C 
65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 
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Supply voltage (see Note 1) 

Input voltage: SN54259, SN74259 

SN54LS259B, SN74LS259B 

Operating free-air temperature range: SN54259, SN54LS259B 

SN74259, SN74LS259B 
Storage temperature range 
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SN54259, SN74259 
8-BIT ADDRESSABLE LATCHES 


recommended operating conditions 



SN54259 

SN74259 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-800 

-800 

mi 

Low-level output current, loi 

16 

16 

warm 

Width of clear or enable pulse, t w 

15 

15 

ns 

Setup time, t su 

Data 

15t 

15t 

ns 

Address 

5t 

5t 

Hold time, t^ 

Data 

of 

ot 

ns 

Address 

20f 

20| 

Operating free-air temperature, 

-55 125 

0 70 

°c 


tThe arrow indicates that the rising edge of the enable pulse is used for reference. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54259 

SN74259 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.8 

0.8 


V|K Input clamp voltage 

V C c = MIN, l| = 12mA 

-1.5 

-1.5 

V 

v OH High-level output voltage 

V C C = MIN, V|H = 2V, 

V|l = 0.8V, Iqh = — 800 pA 

2.4 3.4 

2.4 3.4 

V 

Vql Low-level output voltage 


0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, v l = 5.5 V 

1 

1 

warn 

High-level input 
>|H 

current 

G 

Vcc = MAX- V, = 2.4 V 

80 

80 

pA 

Other inputs 

40 

40 

Low-level input 
'IL 

current 

G 

Vcc “MAX. V| = 0.4 V 

-3.2 

-3.2 

mA 

Other inputs 

-1.6 

-1.6 

*OS Short-circuit output current § 

Vcc= max 

-18 -57 

-18 -57 

mA 

*CC Supply current 

Vcc = MAX, See Note 2 

60 90 

O 

o 

CD 

o 

mA 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$AII typical values are at VcC = 5 V, T/\ = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: Iqc is measured with the inputs grounded and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPHL 

CLR 

Any Q 

C|_ = 15 pF, 

R[_ = 400n, 

See Note 3 

16 25 

ns 

1PLH 

Data 

Any Q 

14 24 

ns 

IPHL 

11 20 

l PLH 

Address 

Any Q 

00 

CM 

ID 

ns 

IPHL 

17 28 

*PLH 

G 

Any Q 

12 20 

ns 

»PHL 

11 20 


tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS259B, SN74LS259B 
8-BIT ADDRESSABLE LATCHES 


2 


PARAMETER 

TEST CONDITIONS* 

SN54LS259B 

SN74LS259B 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

V|« 

Vcc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C C = MIN, V|h = 2V, V||_=MAX, 

Iqh = — 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C C = MIN, V|h = 2V, 

V| L = MAX 

Iql = 4 rr>A 

0.25 0.4 

0.25 0.4 

V 

•OL = 8 mA 


0.35 0.5 

'! 

V C C = MAX, V| = 7 V 

0.1 

0.1 


'IH 

V C C = MAX, V| = 2.7 V 

20 

20 


'IL 

V C c = MAX, V| = 0.4 V 

-0.4 

- 0.4 


'os§ 

V C c = max 

-20 -100 

-20 -100 


■cc 

V C c = MAX, See Note 2 

27 36 

22 36 



^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
t All typical values are at Vqq = 5 V, T A - 25°C. 

§Not more than one output should be shorted at a time, and duration short-circuit should not exceed one second. 
NOTE 2: l^c is measured with the inputs grounded and the outputs open. 


recommended operating conditions 





UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|p| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 0.4 

- 0.4 

BB 

Iqi Low-level output current 

4 

8 

msm 

t w Pulse duration 

G low 

17 

17 

ns 

CLR low 

10 

10 

t su Set up time 

Data before G * 

20 

20 

ns 

Address before G t 

17 

17 

Address before Gt 

0 

0 

t^ Hold time 

Data after G t 

0 

0 

nm 

Address after G t 

0 

0 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPHL 

CLR 

Any Q 


12 

18 

ns 

fRLH 

Data 

Any Q 


19 

30 


fPHL 

Cj_=15pF, R|_ = 2 k£2. 

See Note 3 

13 

20 


*PLH 

Address 

Any Q 

17 

27 


*PHL 

14 

20 


tPLH 


Any Q 


15 

24 


l PHL 



15 

24 


tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1, 
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Package Options Include Ceramic Chip 
Carriers and Flat Packages in Addition to 
Plastic and Ceramic DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain two independent 5-input positive 
-NOR gates. They perform the Boolean function 
Y= A + B + C + D + Ein positive logic. 

The SN54S260 is characterized for operation over the 
full military temperature range of -55°C to 125°C. The 
SN74S260 is characterized for operation from 0°C to 
70°C. 

logic diagram (each gate) 



logic symbol* 



1 Y 


2Y 


SN54S260, SM74S260 
DUAL 5-INPUT POSITIVE-NOR GATES 


DECEMBER 1983 - REVISED MARCH 1988 


SN548260 . . . J OR W PACKAGE 
SN74S260 . . . D OR N PACKAGE 
(TOP VIEW) 



GNDQ 


SN54S260 . . . FK PACKAGE 
(TOP VIEW) 


m < z > ^ 




NC - No internal connection 


*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54S260. SN74S260 

DUAL 5-INPUT POSITIVE-NOR GATES 



Resistor values shown are nominal. 

The portion of the schematic within the dashed-line is repeated for each additional input. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SIM54' — 55°Cto125°C 

SN74' 0°C to 70° C 

Storage temperature range — 65°C to 1 50°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54S260, SN74S260 
DUAL 5 INPUT POSITIVE-NOB GATES 


recommended operating conditions 



SN54S260 

SN74S260 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | (_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

08 

V 

Iqh High-level output current 

- 1 

- 1 

■SOB 

Iql Low-level output current 

20 

20 


T/\ Operating free-air temperature 

-55 125 

o 

o 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54S260 

SN74S260 

UNIT 

MIN TYP* MAX 


V|« 

V CC = MIN, l|=-18mA 

- 1.2 

-1.2 

V 

v OH 

V cc = MIN, V|l = 0.8 V, l 0H =-1mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c = MIN, V )h = 2V, lg L = 20 mA 

0.5 

05 

V 

'I 

V CC = MAX, V, = 5.5 V 

1 

1 

msm\ 

>IH 

V CC = MAX, V| H = 2.7 V 

50 

50 

PA 

'IL 

V C C = MAX, V | (_ — 0.5 V 

-2 

-2 

mA 

'os§ 

Vcc = MAX 

-40 -100 

-40 -100 

mA 

'CCH 

Vcc = MAX, V| = 0V 

17 29 

17 29 

mA 

'CCL 

Vcc = MAX, See Note 2 

26 45 

26 45 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^q = 5 V, T^ - 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 
NOTE 2: One input at 4,5 V, all others at GND. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Any 


R|_ = 280 n, C[_ = 1 5 pF 

4 

5.5 

ns 

IPHL 


4 

6 

ns 


NOTE 3: See General Information Section for load circuits and voltage waveforms. 
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SN54LS261, SN74LS261 
2 BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


Fast Multiplication . . . 5-Bit Product in 26 ns Typ 

Power Dissipation ... 110 mW Typical 

Latch Outputs for Synchronous Operation 

Expandable for m-Bit-by-n-Bit Applications 

Fully Compatible with Most TTL and Other 
Saturated Low-Level Logic Families 

Diode-Clamped Inputs Simplify System 
Design 


MARCH 1974 - REVISED MARCH 1988 


SN54LS261 . 


. J OR 

W 

PACKAGE 

SN74LS261 . 


. D OR 

N 

PACKAGE 

(TOP VIEW) 


B3 C 

1 

^16 

H 

vcc 

B4 □ 

2 

15 

□ 

B2 

cC 

3 

14 


B1 

M2 C 

4 

13 

n 

BO 

Q4 C 

5 

12 

1 

Ml 

03 C 

6 

11 

3 

MO 

02 C 

7 

10 

U 

00 

GND C 

8 

9 

□ 

Q1 


description 


These low-power Schottky circuits are designed to be 
used in parallel multiplication applications. They 
perform binary multiplication in two's-complement 
form, two bits at a time. 

The M inputs are for the multiplier bits and theB inputs 
are for the multiplicand. The Q outputs represent the 
partial product as a recoded base-4 number. This 
recoding effectively reduces the Wallace-tree 
hardware requirements by a factor of two. 

The outputs represent partial products in one's- 
complement form generated as a result of multiplica- 
tion. A simple rounding scheme using two additional 
gates is needed for each partial product to generate 
two's complement. 


SN54LS261 . . . FK PACKAGE 
(TOP VIEW) 



a 


B1 

BO 

NC 

Ml 

MO 


NC - No internal connection 



The leading (most-significant) bit of the product is 
inverted for ease in extending the sign to square (left 
justify) the partial-product bits. 

The SIM54LS261 is characterized for operation over 
the full military temperature range of — 55°C to 
125°C; the SN74LS261 for operation from 0°C to 
70°C. 

logic symbol* 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

LATCH 

CONTROL 

C 

MULTIPLIER 

04 

Q3 

Q2 

Q1 

OO 

M2 

Ml 

MO 

L 

X 

X 

X 

Q4q Q3q Q2q Q1q QOq 

H 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

L 

H 

B4 

B4 

B3 

B2 

B 1 

H 

L 

H 

L 

B4 

B4 

B3 

B2 

B1 

H 

L 

H 

H 

B4 

B3 

B2 

B 1 

BO 

H 

H 

L 

L 

B4 

B3 

B2 

B1 

BO 

H 

H 

L 

H 

B4 

B4 

B3 

B2 

B1 

H 

H 

H 

L 

B4 

B4 

B3 

B2 

;B1 

H 

H 

H 

H 

H 

L 

L 

L 

L 


H = high level, L = low level, X = irrelevant 

Q4q . . . QOq = The logic level of the same output before the 
high-to-low transition of C. 

B4 . . . BO = The logic level of the indicated multiplicand (B) input. 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 61 7-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain Information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS261, SN74LS261 

2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 




2-744 


Texas ^ 
Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 







SN54LS26 1 , SN74LS261 
2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS261 — 55°Cto125°C 

SN74LS261 0°C to 70° C 

Storage temperature range — 65°C to 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 




IThe arrow indicates that the falling edge of the enable pulse is used for reference. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS261 

SN74LS261 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|« Input clamp voltage 

V CC = min, l| = — 18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc = MIN, V|h = 2V, 

V|L=V||_max, Iqh = — 400 pA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V C C = MIN, V|h = 2V, 

V|l = V|l max 

1 OL = 4 m A 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

V CC = MAX, V| = 7 V 


0.2 

0.2 

mA 

All others 

0.1 

0.1 

1 1 p| High-level input current 

V CC = MAX, V| = 2.7 V 

MO or Ml 

40 

40 

pA 

All others 

20 

20 


Vcc = MAX, V| = 0.4 V 

MO or Ml 

-0.8 

-0.8 

mA 

All others 

-0.4 

-0.4 


V C c = MAX 

-20 -100 

-20 -100 


ICC Supply current 

Vcc ’MAX, All inputs at 0 V, 

Outputs open 

20 38 

20 40 

mA 


*For conditioning shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at Vcc = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time and duration of the output short-circuit should not exceed one second. 



SN54LS261 

SN74LS261 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Ioh 

-400 

-400 

^^9 

Low-level output current, Iql 

4 

8 


Width of enable pulse, t w 

25 

25 


Setup time, t s u 

Any M input 

171 

171 

ns 

Any B input 

151 

151 

Hold time, t^ 

Any M input 

01 

01 

ns 

Any B input 

01 

01 

Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 
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SN54LS261, SN74LS261 

2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


switching characteristics, Vcc = 5 V, T/\ = 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

fPLH 


Any Q 


22 

35 


tPHL 

C 

C L = 15 pF, 

R L = 2 kn. 

See Note 2 

20 

30 

KM 

tPLH 

Any M input 

Any Q 

25 

40 


tPHL 

22 

35 


«PLH 

Any B input 

Any Q 

27 

42 

mm 

tPHL 


24 

37 

KB 


^tpLH = propagation delay time, low-to-high-level output; tpuL = propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


TYPICAL APPLICATION DATA 



Multiplication of the numbers 26 (multiplicand) by 29 (multiplier) in decimal, binary, and 2-bit-at-a-time-binary is 
shown here: 


DECIMAL BINARY 


2-BIT-AT-A-TIME BINARY 



Sign 


Sign 


Bit 


Bit 

26 

011010 


011010 

29 

011101 


(+2) (-1) (+1) 

234 

011010 > 


00000011010 

52 

000000 


111100110 

754 

011010 

6 

> Partial 
Products 

0110100 


011010 

011010 

000000 

01011110010, 

f v ' 

Product 

Sign 


01011 1J0010 / 


Bit 


Sign Product 




[ 3 
Partial 

Products 


Bit 


Two points should be noted in the two-bit-at-a-time-binary example above. First, in positioning the partial products 
beneath each other for final addition, each partial product is shifted two places to the left of the partial products above 
it instead of one place as is done in regular multiplication. Second, the msb of the partial product (the sign bit) is 
extended to the sign-bit column of the final answer. 

A substantial reduction of multiplication time, cost, and power is obtained by implementing a parallel 
partial-product-generation scheme using a 2-bit-at-a-time algorithm, followed by a Wallace Tree summation. 

Partial-product-generation rules of the algorithm are: 

1. Examine two bits of multiplier M plus the next lower bit. For the first partial product (PP1) the next lower bit is 
zero. 


5 2 14 2 13 2^ 3 2 1 1 2 10 2 9 2^ 2^ 2 9 2 9 2^ 2 3 2^ 2^ 2 9 0 

□ I I , I I L ' . 1 I I I I 


PP8 


PP7 


PP6 PP5 PP4 PP3 PP2 PP1 


2-746 


Texas yP 
Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 





























SN54LS261, SN74LS261 
2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


TYPICAL APPLICATION DATA 

2. Generate partial product (PPi) as shown in the following table: 


MULTIPLIER BITS 

STEP 1 

FROM 

OPERATOR 

SYMBOL 

TO OBTAIN PARTIAL PRODUCT 

2 2 i T 

22i-2 

2 2i-3 


0 

0 

0 

0 

Replace multiplicand by zero 

0 

0 

1 

+ 1 B 

Copy multiplicand 

0 

1 

0 

+ 1 B 

Copy multiplicand 

0 

1 

1 

+2 B 

Shift multiplicand left one bit 

1 

0 

0 

-2 B 

Shift two's complement of multiplicand left one bit 

1 

0 

1 

-1 B 

Replace multiplicand by two's complement 

1 

1 

0 

-1 B 

Replace multiplicand by two's complement 

1 

1 

1 

0 

Replace multiplicand by zero 


3. Weight the partial products by indexing each two places left relative to the next-less-significant product. 

4. Extend the most-significant bit of the partial product to the sign-bit place value of the final product. 



EXAMPLE OF ALGORITHM 


M = 29 = 011101 

Operator 

B = 26 = 011010 

Lijoio 

TllO 

Symbol 

+ 1 B 

00000011010 

-IB 

111100110 

011 

+2 B 

0110100 


The summation of these partial products was shown in the 2-bit-at-a-time binary multiplication example above. 

The 'LS261 generates partial products according to this algorithm with two exceptions: 

1. The one's complement is generated for the cases requiring the two's complement. The two's complement can be 
obtained by adding one to the one's complement; this rounding can be done by using one NAND gate and one AND 
gate as shown in Figure B. 

2. The most-significant bit is complemented to reduce the hardware required to extend the sign bit. This extension can 
be accomplished by adding a hard-wired logic 1 in bit position 2 2l+15 of each partial product and also in bit 
position 2 16 of the first partial product (PPI). 
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to 

-P- 

00 



S9OJA0Q "HI 




v 

20 INPUTS TO WALLACE TREE 

FIGURE A - FIRST PARTIAL PRODUCT, PP1 



V 

19 INPUTS TO WALLACE TREE 


FIGURE B - OTHER PARTIAL PRODUCTS, PPi 


SN54LS261, SN74LS261 

2 BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 











PRODUCT 


FIGURE C— MANIPULATION OF PARTIAL PRODUCTS FOR ENTRY INTO WALLACE TREE 

In general, the 4 x 2 bit 'LS261 can be expanded for use in 4m x 2n bit multipliers. Partial-product generation uses 
mxn 'LS261s m x n 4- 16 'LSOOs, and m x n 4 16 'LS08s. The size of the Wallace tree and ALU requirements vary 
depending on the size of the problem. The count for the 16 x 16 bit multiplier is: 

32 SN54LS261/SN74LS261 

2 SN 54 LSOO/SN 7 4 LSOO 

2 SN54LS08/SN74LS08 

56 SN54LS1 83/SN74LS183 

7 SN54LS181/SN74LS181 

2 SN54S182/SN74S182 
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2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 
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SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 

DECEMBER 1983 - REVISED MARCH 1988 


FOR SYMMETRICAL GENERATION OF COMPLEMENTARY TTL SIGNALS 


3 o Switching Time Skew of the Complementary 
I! Outputs Is Typically 0.5 ns . . . Not More 
I than 3 ns at Rated Loading 

I o Full Fan-Out to 20 High-Level and 10 Low- 
Level 54/74 Loads 

o Active Pull-Down Provides Square Transfer 
Characteristics 

description 

The SN54265 and SN74265 circuits feature comple- 


SN54265 . . . J OR W PACKAGE 
SN74265 . . . N PACKAGE 
(TOP VIEW) 


iaQ 

[7T 

-7 16 

n vcc 

iwC 

2 

15 

U 4A 

iyC 

3 

14 

H 4W 

2AC 

4 

13 

H4Y 

2BC 

5 

12 

□ 3B 

2WC 

6 

11 

D3A 

2YC 

7 

10 

3 3W 

gndC 

8 

9 

^3Y 


mentary outputs from each logic element, which have 
virtually symmetrical switching time delays from the 


NC - No internal connection 


triggering input. They are designed specifically for use schematics of inputs and outputs 
in applications such as: 


® Symmetrical clock/clock generators 

• Complementary input circuit for decoders and 
code converters 

• Switch debouncing 

® Differential line driver 

Examples of these four functions are illustrated in the 
typical application data. 

The SN54265 is characterized for operation over the 
full military temperature range of — 55° C to 125°C; 
the SN74265 is characterized for operation from 0°C 
to 70°C. 

logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std. 91-1 984 and IEC 
Publication 617-12. 


logic diagrams 


ELEMENTS 1 and 4 

ELEMENTS 2 and 3 

A T>Pw 

A 1 — Y 

B 1 A W 

positive logic 

Y-ABorY-A + B 


W-ABorW-A + B 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54265, SN74265 

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54265 — 55°Cto125°C 

SN74265 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 . Voltage values are with respect to network ground terminal. 


recommended operating conditions 




SN54265 

SN74265 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, loH 

-800 

-800 

■39 

Low-level output current, Iol 

16 

16 

9 

Operating free-air temperature, T/\ 

-55 125 

0 70 

,_ c j 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN 

TYPf 

MAX 

IIBlinB 

V|H 

High-level input voltage 


2 

mm 

V|L 

Low-level input voltage 


0.8 

mm 

V|K 

Input clamp voltage 

Vcc = MIN, 

l| = -12 mA 

-1.5 


v OH 

High-level output voltage 

V C c = MIN, 

IOH = -800 mA 

2.4 

3.4 


s 

v OL 

Low-level output voltage 

Vcc = min, 

Iol = 16 mA 


0.2 

0.4 

V 

1 j Input current at maximum input voltage 

Vcc = MAX, 

V| = 5.5 V 

1 

mA 

■ IH 

High-level input current 

Vcc = max, 

V| = 2.4 V 

40 

MA 

•|L 

Low-level input current 

Vcc = MAX, 

V| = 0.4 V 

-1.6 

mA 

•os 

Short-circuit output current § 

Vcc = max, 

SN54265 

-20 


-57 

mA 

SN74265 

-18 


-57 

■cc 

Supply current 

Vcc = max, 

See Note 2 


25 

34 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with all outputs open and all inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETERS 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

IPLH(W) 

A or B 

W 


11.6 

18 

ns 

tPHL(Y) 

(as applicable) 

Y 

Rl = 400 n, 

C|_= 15 pF, 

See Note 3 

11.3 

18 

*PHL(W) 

A or B 

W 

9.8 

18 


IPLH(Y) 

(as applicable) 

Y 

10.2 

18 


IPLHIWl-tPHLIY) 

A or B 

W with 

+0.3 

±3 


1PHL(W) — 1PLH(Y) 

(as applicable) 

respect to Y 


-0.4 

+3 



tpLH = propagation delay time, low-to-high-level output 
tPHL = propagation delay time, high-to-low-level output 

IpXXIW) - tpXX(Y) = Difference in indicated propagation delay times at the W and Y outputs, respectively. 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 


TYPICAL CHARACTERISTICS* 


PROPAGATION DELAY TIME DIFFERENCE 
vs 

FREE-AIR TEMPERATURE 



PROPAGATION DELAY TIME DIFFERENCE 
vs 


SUPPLY VOLTAGE 

2 
1.5 
1 

0.5 
0 

-0.5 
-1 
-1.5 
-2 

4.5 4.75 5 5.25 5.5 


T A = 25°C 

Ri =4oon 



Cl= 15 pi 








tPLH(W) - l PHL(Y) 

- 









"tpHL(W)- 

-tPLH(Y)- 


: ^ 










T A — Free-Air Temperature— °C 

FIGURE 1 


Vcc-Supply Voltage-V 
FIGURE 2 



PROPAGATION DELAY TIME DIFFERENCE vs LOAD CAPACITANCE 



15 20 25 30 35 40 45 50 



15 20 25 30 35 40 45 50 


C(_— Load Capacitance— pF 

FIGURE 3 


Cl— L oad Capacitance— pF 

FIGURE 4 


* Data for temperatures below O C and above 70 C and for supply voltages below 4.75 V and above 5.25 V are applicable for SN54265 only. 
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SN54265 SN74265 

QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 
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SN54265 SN 742 65 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 


TYPICAL APPLICATION DATA 


1 



390 n 


1/4 SN74265 




1 


W 

Y 



W OUTPUT 


Y OUTPUT 


urn j 

pjy 

WITHOUT FEEDBACK 


' v OH 

■V 0 L 

' v OH 

_v OL 


Y OUTPUT 


FIGURE E - SWITCH DEBOUNCER 


J \ 

WITH FEEDBACK TO 
STABILIZE INPUT 


VqH 

VOL 

Vqh 


v OL 


V+ 



for either high level or low level data 

FIGURE F - DIFFERENTIAL LINE DRIVER 
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2-756 



Can Be Used as a 4-Bit Digital Comparator 

Input Clamping Diodes Simplify System 
Design 

Fully Compatible with Most TTL Circuits 

FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

A B 

L L 

H 

L H 

L 

H L 

L 

H H 

H 


H = high level, L = low level 


description 

The 'LS266 is comprised of four independent 2-input 
exclusive-NOR gates with open-collector outputs. The 
open-collector outputs permit tying outputs together for 
multiple-bit comparisons. 

logic symbol (each gate) 

3E> 


SN54LS266, SN74LS266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 
WITH OPEN-COLLECTORS OUTPUTS 

DECEMBER 1972 - REVISED MARCH 1988 


SN54LS266 . . . J OR W PACKAGE 
SN74LS266 . . . D OR N PACKAGE 
(TOP VIEW) 


1 Ul4 

2 13 

3 12 

4 1 1 

5 10 

6 9 

7 8 


SN54LS266 . . . FK PACKAGE 
(TOP VIEW) 


£0 < o Um 

«- *- Z > tT 
( 3 2 1 20 19 \ 


1 Y 

]4 

18Q 

4A 

NC 

]5 

170 

NC 

2Y 

]6 

160 

4Y 

NC 

]7 

15C 

NC 

2 A 

]8 

140 

3Y 


V 

9 10 11 12 13 / 
i — ) i — lmr— n— i x 



m o o < m 
cm z Z c*> co 
(3 



NC - No internal connection 


logic symbol* 



positive logic: Y = A @ B = AB + AB 

tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-1 2. 

Pin numbers shown are for D, J, N, and W packages. 


schematic of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS266, SN74LS266 

QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note D 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS266 — 55°Cto125°C 

SN74LS266 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal, 


recommended operating conditions 




SN54LS266 

SN74LS266 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output voltage, Voh 

5.5 

5.5 

V 

Low-level output current, Iq|_ 

4 

8 


Operating free-air temperature, T/\ 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS266 

SN74LS266 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|p( High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN - 'l = -18 mA 

-1.5 

-1.5 

V 

IqH High-level output current 

V C C =MIN . V| H = 2 V, 

V| l - V| L max, Vqh = 5.5 V 

100 

100 

pA 

Vol Low-level output voltage 

Vcc = MIN . 

V,h = 2V, 

V|l = V|l max 

IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V C c = MAX, V| = 7 V 

0.2 

0.2 

mA 

I|PI High-level input current 

V C C = MAX. V| = 2.7 V 

40 

40 


l|L Low-level input current 

Vcc = MAX - V| = 0.4 V 

-0.8 

-0.8 


IqC Supply current 

Vqc " MAX, See Note 2 

8 13 

8 13 



1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
•I All typical values are at Vqc 5 V, 25 C. 

NOTE 2: Iqq is measured with one input of each gate at 4.5 V, the other inputs grounded, and the outputs open. 


switching characteristics, Vqc = 5 V, Ta = 25”C 


PARAMETER 5 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

A or B 

Other input low 

Cl = 15pF, 

R l = 2 kn. 

See Note 3 



18 

30 

m 

l PHL 

18 

30 

'PLH 

A or B 

Other input high 

18 

30 

ns 

‘PHL 

18 

30 


StpiH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


2-758 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


















































































SN54273, SN54LS273, SN74273, SN74LS273 
OCTAL D-TYPE FLIP-FLOP WITH CLEAR 




I * Contains Eight Flip-Flops with 
Single-Rail Outputs 

• Buffered Clock and Direct Clear Inputs 
• Individual Data Input to Each Flip-Flop 

• Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

description 

These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic with a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and is 
not directly related to the transition time of the 
positive-going pulse. When the clock input is at either 
the high or low level, the D input signal has no effect 
at the output. 

These flip-flops are guaranteed to respond to clock 
frequencies ranging from 0 to 30 megahertz while 
maximum clock frequency is typically 40 megahertz. 
Typical power dissipation is 39 milliwatts per 
flip-flop for the '273 and 10 milliwatts for the 
'LS273. 


FUNCTION TABLE 
(EACH FLIP FLOP) 


INPUTS 

OUTPUT 

CLEAR CLOCK D 

Q 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


OCTOBER 1976 - REVISED MARCH 1988 

SN54273, SN74LS273 . . . J OR W PACKAGE 
SN74273 . . . N PACKAGE 
SN74LS273 . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54LS273 . . . FK PACKAGE 
(TOP VIEW) 



a o ^ a o 

Z m m 
C3 O 

logic symbol * 



^This symbol is in accordance with ANSI/IEEE Std. 9T1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DW, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54273, SN74273 

OCTAL D-TYPE FLIP-FLOP WITH CLEAR 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 



Clear: R eq = 3 kn NOM 
Clock: R eq = 6 kn NOM 
All other inputs: R eq = 8knNOM 





















SN54LS273, SN74LS273 
OCTAL D-TYPE FLIP-FLOP WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54273 -55° C to 125°C 

SN74273 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54273 

SN74273 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage. VQC 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, Ion 

-800 

-800 

m 

Low-level output current, Iql 

16 

16 


Clock frequency, f c |ock 

0 30 

0 30 

(019 

Width of clock or clear pulse, t w 

16.5 

16.5 

ns 

Set-up time, t su 

Data input 

20 f 

20t 

ns 

Clear inactive state 

25t 

25 f 

Data hold time, th 

5t 

5t 

ns 

Operating free-air temperature, 

-55 125 

0 70 

°c 


TThe arrow indicates that the rising edge of the clock pulse is used for reference. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 


V||-| High-level input voltage 


2 

m 

V|L Low-level input voltage 


0.8 

mm 

V|k Input clamp voltage 

Vcc = MIN. I| = — 12 mA 

-1.5 

mm 

Voh High-level output voltage 

V CC = MIN, V|H = 2V, 

V||_ = 0.8 V, l OH = -800pA 

2.4 3.4 

V 

Vql Low-level output voltage 

V C C = MIN, V|h = 2V, 

V| L = 0.8 V, l 0L = 16 mA 

0.4 

V 

l| Input current at maximum input voltage 

V C C = MAX, v l = 5 - 5 v 

1 

mA 

l|H High-level input current 

Clear 

V C c = MAX, v l “ 2 4 v 

80 

mA 

Clock or D 

40 

l|L Low-level input current 

Clear 

V C c = MAX, V| = 0.4 V 

-3.2 

mA 

Clock or D 

-1.6 

lOS Short-circuit output current® 

v cc = max 

r- 

lb 

1 

00 

T 

mA 

ICC Supply current 

Vcc = MAX, See Note 2 

62 94 

mA 


tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at V^q = 5 V,T a = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, IcC * s measured after a momentary ground, then 4.5 V, is 
applied to clock. 

switching characteristics, Vcc = 5 V, Ta - 25°C 


PARAMETER 

TEST CONDITIONS 

|min typ max 

UNIT 

fmax Maximum clock frequency 

C L = 15 pF, 

Rl = 400 n, 

See Note 3 

o 

<3- 

O 

CD 

MHz 

tPHL Propagation delay time, high-to-low-level output from clear 

r-* 

CM 

00 

ns 

tpLH Propagation delay time, low-to-high-level output from clock 

17 27 

ns 

tpHL Propagation delay time, high-to-low-level output from clock 

18 27 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54273, SN74273 

OCTAL D-TYPE FLIP-FLOP WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range:SN54LS273 — 55°Ctol25°C 

SN74LS273 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal 

recommended operating conditions 


2 


tThe arrow indicates that the rising edge of the clock pulse is used for reference. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS273 

SN74LS273 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V j j-| High-level input voltage 


2 

2 

V 

Vjl Low-level input voltage 


0.7 

0.8 

V 

VjK Input clamp voltage 

Vcc “ MIN, || = —18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V CC = MIN, V| H = 2V, 

v IL = v IL max . lQH = -400pA 

2.5 3.4 

BE! 

V 

Vql Low-level output voltage 



0.25 0.4 

0.25 0.4 

V 

|QL = 8 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V CC = max, V| = 7 V 

0.1 

0.1 


l|H High-level input current 

Vcc max, V| = 2.7 V 

20 

20 

■ 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 

-04 

-0.4 

if 

lOS Short-circuit output current 5 

V C c = MAX 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

17 27 

17 27 



^Forconditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values are at V^c = 5 V, T a - 25°C. 

§Not more than one output should be shorted at a time and duration of short circuit should not exceed one second. 

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Iqc is measured after a momentary ground, then 4.5 V is 
applied to clock. 


switching characteristics, Vcc = 5 V, Ta - 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

HlJIkJ 

*max 

Maximum clock frequency 


30 40 

BOB 

•PHL 

Propagation delay time, high-to-low-level output from clear 

C L = 15 pF, 

18 

27 

ns 

l PLH 

Propagation delay time, low-to-high-level output from clock 

R L = 2 kS2, 

17 

27 

■ 

l PHL 

Propagation delay time, high-to-low-level output from clock 

See Note 4 

18 

27 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 



SN54LS273 

SN74LS273 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 


Low-level output current, Iql 

4 

8 


Clock frequency, f c | 0 ck 

O 

CO 

o 

0 30 

BQQI 

Width of clock or clear pulse, t w 

20 

20 


Set-up time, t su 

Data input 

20 r 

20 1 

ns 

Clear inactive state 

25t 

25t 

Data hold time, th 

5t 

5t 

ns 

Operating free-air temperature, T^ 

-55 125 

0 70 

°c 
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SN54276, SN74276 
QUADRUPLE J-K FLIP-FLOPS 

OCTOBER 1976 - REVISED MARCH 1988 


g • Four J-K Flip-Flops in aSingle Package .. . 

1 Can Reduce FF Package Count by 50% 

I • Separate Negative-Edge-Triggered Clocks with 
I Hysteresis . . . Typically 200 mV 

• Typical Clock Input Frequency ... 50 MHz 

• Fully Buffered Outputs 
description 

These quadruple TTL J-K flip-flops incorporate a 
number of third-generation 1C features that can 
simplify system design and reduce flip-flop package 
count by up to 50%. They feature hysteresis at each 
clock input, fully buffered outputs, and direct clear 
capability, and are presettable through a buffer that 
also features an input hysteresis loop. The negative- 
edge-triggering clocks are directly compatible with 
earlier Series 54/74 single and dual pulse-triggered 
flip-flops. These circuits can be used to emulate 
D- or T-type flip-flops by hard wiring the inputs, or 
to implement asychronous sequential functions. 

The SN54276 is characterized for operation over the 
full military temperature range of -55°C to 125°C; 
the SN74726 is characterized for operation from 0°C 
to 70°C. 


FUNCTION TABLE (EACH FLIP-FLOP) 


COMMON INPUTS 

INPUTS 

OUTPUT 

PRE 

CLR 

CLK 

J 

K 

Q 

L 

H 

X 

X 

X 

H 

H 

L 

X 

X 

X 

L 

L 

L 

X 

X 

X 

Hi 

H 

H 

1 

L 

H 

Qo 

H 

H 

1 

H 

H 

H 

H 

H 

i 

L 

L 

L 

H 

H 

1 

H 

L 

TOGGLE 

H 

H 

H 

X 

X 

Qo 


SN54276 . . . J PACKAGE 
SN74276 . . . INI PACKAGE 
(TOP VIEW) 

vcc 

4J 

4CLK 
4K 
4Q 
3Q 
3K 

3CLK 
3J 
PRE 


logic symbol* 




t This configuration is nonstable; that is, it may not *This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

persist when preset and clear return to their inactive IEC Publication 617-12. 

(high) level. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54276, SN74276 
QUADRUPLE J-K FLIP-FLOPS 


schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 



CLR, J, i<: R eq = 4 kn NOM 
CLK : R eq = 10.2 kn NOM 
PRE: R eq = 11.6 Kn NOM 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54276 — 55°Cto125°C 

SN74276 0°C to 70° C 

Storage temperature range — 65° C to 1 50° C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54276, SN74276 
QUADRUPLE J-K FLIP-FLOPS 


recommended operating conditions 



SN54276 

SN74276 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

1 

1 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 


Low-level output current, Iol 

16 

16 

fsumK 

Clock frequency 

0 35 

0 35 


Pulse width, t w 

Clock high 

13.5 

13.5 

ns 

Clock low 

15 

15 

Preset or clear low 

12 

12 

Setup time, t su 

J, K inputs 

31 

31 

ns 

Clear and preset inactive state 

101 

101 

Input hold time, tf, 

101 

101 

ns 

Operating free-air temperature, Ta 

-55 125 

o 

r* 

o 

■m 


1 The arrow indicates that the falling edge of the clock pulse is used for reference. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN 

TYPt 

MAX 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V|K 

Input clamp voltage 

Vcc = MIN, 

l| = -12 mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = MIN. 

V|L =0.8 V, 

V m =2V, 
lOH = -800 pA 

2.4 

3.4 


V 

v OL 

Low-level output voltage 

Vcc = min, 

V| L =0.8 V, 

V m =2V, 

1 ol = 16 mA 


0.2 

0.4 

V 

!| 

Input current at maximum input voltage 

Vcc = max. 

V| = 5.5 V 

1 

mA 

>IH 

High-level input current 

Vcc = max, 

V| = 2.4 V 

40 

PA 

IlL 

Low-level input current 

Vcc = MAX . 

V| = 0.4 V 

-1.6 

mA 

'os 

Short-circuit output current § 

Vcc = MAX 

-30 


-85 

mA 

'cc 

Supply current 

V C c = max 


60 

81 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$ A 1 1 typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time. 


switching characteristics, Vcc *= 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fmax Maximum clock frequency 

C U = 15 pF, 

R L = 400 0, 

See Note 2 

35 50 

MHz 

tpLH Propagation delay time, low-to-high-level output from preset 

15 25 

ns 

IPHL Propagation delay time, high-to-low-level output from clear 

o 

CO 

CO 

ns 

tPLH Propagation delay time, low-to-high level output from clock 

17 30 

ns 

tpHL Propagation delay time, high-to-low level output from clock 

20 30 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54278, SN74278 
4 BIT CASCADABLE PRIORITY REGISTERS 



Latched Data Inputs Serve as Buffer Register 
and Can also: 

Synchronize Data Acquisition 
"Debounce" Mechanical Switch Input 

Cascading Input PO and Output PI 
Provides "Busy"Signal Inhibiting All 
Lower-Order Bits 


<* Full TTL Compatibility 


• Use for: 

Priority Interrupt 

Synchronous Priority Line Selection 


description 


The SN54278 and SN74278 each consist of four data 
latches, full priority output gating, and a cascading 
gate. The highest-order data applied at a D latch input 
is transferred to the appropriate Y output while the 
strobe input is high, and when the strobe goes low all 
data is latched. The cascading input PO is fully 
overriding and on the highest-order package this input 
must be held at a low logic level. The PI output is 
intended for connection to the PO input of the next 
lower-order package and will provide a "busy" 
(high-level) signal to inhibit all subsequent lower- 
order packages. 


After the overriding PO input, the order of priority is 
D1, D2, D3, and D4, respectively, within the package. 


MAY 1972 — REVISED MARCH 1988 


SN54278 . . . J OR W PACKAGE 
SN74278 . . . N PACKAGE 
(TOP VIEW) 



NC-No internal connection 


FUNCTION TABLE 



H = high level, L = low level, X = irrelevant 



logic diagram (positive logic) 

INPUT STROBE INPUT INPUT INPUT INPUT 



OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT 

PI Y4 Y3 Y2 Y1 


PRODUCTION DATA documents contain information 
current, as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54278, SN74278 

4-BIT CASCADABLE PRIORITY REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54278 Circuits — 55°Cto125°C 

SN74278 Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the strobe 
input and any of the four data inputs. 


recommended operating conditions 



SN54278 

SN74278 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


mm 

High-level output current, Ioh 

-800 

-800 

■a 

Low-level output current, Iol 

16 

16 

I2Q| 

Data setup time, t su (see Figure 1 ) 

20 

20 

IB 

Data hold time, tf, (see Figure 1) 

5 

5 

EES 

Strobe pulse width, t w (see Figure 1 ) 

20 

20 

wm 

Operating free-air temperature, T/^ 

-55 125 

o 

o 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP MAX 

UNIT 

V)h High-level input voltage 


2 

V 

V||_ Low-level input voltage 


0.8 

V 

V | k Input clamp voltage 

VCC = MIN, 1 1 = — 12 mA 

-1.5 

V 

Vqh High-level output voltage 

V C C = MIN, V| H = 2V, 

V| L = 0.8V, l 0 H = —800 pA 

2.4 3.4 

V 

Vol Low-level output voltage 

Vcc = MIN, V|h = 2V, 
V|l = 0.8V, loL = *® m ^ 

0.2 ' 0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

mA 

1 1 h High-level input current 

Any D input 

Vcc = MAX, V| = 2.4 V 

80 

*tA 

P0 input 

200 

G input 

320 

1 1 1 _ Low-level input current 

Any D input 

V C C = MAX, V( = 0.4 V 

-3.2 

mA 

P0 input 

-8 

G input 

-12.8 

lOS Short-circuit output current? 

Vcc = max 

SN 54278 

-18 -55 

mA 

SN74278 

If) 

1 

CO 

T 

ICC Supply current 

Vcc = MAX, See Note 3 

55 80 

mA 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
type. 

X All typical values are at Vcc = 5 V, T ^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 3: Iqc is measured with the PO input grounded, all other inputs at 4.5 V, and outputs open. 
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SN54278, SN74278 
4 BIT CASCADABLE PRIORITY REGISTERS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER f 

FROM 

(INPUT) 

TO 

(OUTPUT) 

WAVEFORMS 

TEST 

CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Data 


A and C 


30 

ns 

tPHL 


(with strobe high) 


39 

*PLH 

Data 


A and D 


38 


tpHL 


(with strobe high) 


31 


tPLH 

Data 

PI 

A and E 

C L = 15 pF, 

R L = 400 n. 

See Figure 1 

46 

ns 

*PHL 

(with strobe high' 

39 

tPLH 

Strobe 

Any Y 

B and C 

30 

ns 

»PHL 

or B and D 

31 

tPLH 

Strobe 

PI 

B and E 


38 

ns 

l PHL 


42 

*PLH 

PO 

PI 

F and G 


23 

ns 

*PHL 


30 


f, PLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 



schematics of inputs and outputs 



logic symbol t 


(i) 


( 2 | 


(13) 


( 12 ) 


5D 

G4 

1 

0,7,2 ,3 

5D 

G3 

0,7,2 

5D 

G2 

0,7 

5D 

G1 

0 


1 


GO 


1,2, 3, 4 


( 6 ) 


( 8 ) 


(9) 


(5) 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN54278, SN74278 

4-BIT CASCADABLE PRIORITY REGISTERS 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT 
UNDER TEST 


TEST 

POINT V CC 



Cl includes probe and jig capacitance. 
All diodes are 1 N3064. 



LOAD CIRCUIT 



3 V 

0 V 

3 V 
0 V 

v OH 

v OL 

v OH 

v OL 

v OH 

v OL 

3 V 

0 V 

v OH 

v OL 


VOLTAGE WAVEFORMS 


NOTE: Input pulses are supplied by a generator having the following 
characteristics: t r < 7 ns, tf < 7 ns, PRR < MHz, Z out ~ 50H. 

FIGURE 1-SWITCHING TIMES 
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Package Options include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 


description 


The '279 offers 4 basic S-R flip-flop latches in one 
16-pin, 300-mil package. Under conventional opera- 
tion, the S-R inputs are normally held high. When the 
S input is pulsed low, the Q output will be set high. 


SN54279, SN54LS279A, SN74279, SN74LS279A 
QUADRUPLE S R LATCHES 


DECEMBER 1983 - REVISED MARCH 

SN54279, SN54LS279A . . . 

J OR W PACKAGE 

SN7427! 

3 . . . N PACKAGE 

SN74LS279A 

. . . D OR N PACKAGE 


C 

TOP VIEW 

1 ) 

1 R 


1 LJl6 

H vcc 

1S1 

c 

2 15 

H4s 

1S2 

c 

3 14 

H 4R 

IQ 

L 

4 13 

I] 4Q 

2R 

c 

5 12 

H 3S2 

2S 

L 

6 11 

U 3S1 

2Q 

u 

7 10 

H 3R 

GND 


8 9 

3 3Q 


When R is pulsed low, the Q output will be reset low. 


Normally, the S-R inputs should not be taken low si- 
multaneously. The Q output will be unpredictable in 
this condition. 


SN54LS279A . . . FK PACKAGE 
(TOP VIEW) 


FUNCTION TABLE 

(each latch) 


INPUTS 

OUTPUT 

St' 

R 

Q 

H 

H 

Qo 

L 

H 

H 

H 

L 

L 

L 

L 

H* 


H = high level L = low level 
^For latches with double S inputs: 

Qo = the level of Q before the indicated input conditions were 
established. 

* This configuration is nonstable: that is, it may not persist when 
the S and R inputs return to their inactive (high) level. 

H = both S inputs high 
L = one or both S inputs low 


logic diagram (positive logic) 


(latches 1 and 3) (latches 2 and 4) 




logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54279, SN54LS279A, SN74279, SN74LS279A 
QUADRUPLE M LATCHES 


schematics of inputs and outputs 


'279 CIRCUITS 


2 



'LS279A CIRCUITS 


EQUIVALENT OF ALL INPUTS 

V CC 

< 

r 

L 


INPUT-* 


r-* . 

; 

"i 

i 

J : 
] 

; 

R INPUTS- R eq 
S INPUTS - R ec 

= 9 k n NOM 
= 15 k n NOM 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see N° te D 

Input voltage: '279 

' LS279A 

Operating free-air temperature range: SN54' TYPES 

SN74' TYPES 

Storage temperature range 


7 V 

5.5 V 

7 V 

— 55° C to 125°C 
. . . 0°Cto 70° C 

— 65° C to 150° C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


2-772 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 








SN54279, SN74279 
QUADRUPLE 5-R LATCHES 


recommended operating conditions 



SN54279 

SN74279 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

^CC Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-0.8 

-0.8 


Iql. Low-level output current 

16 

16 



20 

20 

9BBI 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, Ta “ 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: l£c * s measured with all R inputs grounded, all S inputs at 4.5 V, and all outputs open. 


PARAMETER 

TEST CONDITIONS! 

SN54279 

SN74279 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

V C c = min, l| = — 12 mA 

- 1.5 

- 1.5 

V 

v OH 

V C c = MIN, V(l = 0.8V, l 0H = - 0.8 mA 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = MIN, v ih = 2V, l 0 L =1 6mA 

''T 

o 

CM 

o 

d 

CM 

o 

V 

'I 

V CC = MAX, V| = 5.5 V 

i 

i 


1 IH 

Vcc = MAX, V| = 2.4 V 

40 

40 


l|L 

VCC “ MAX, V| = 0.4 V 

- 1.6 

- 1.6 


•os § 

Vcc = MAX 

-18 -55 

-18 -57 


<cc 

Vcc = MAX, See Note 2 

18 30 

18 30 



switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

l PLH 

S 

Q 

R L = 400n, C[_= 15 pF 

12 22 

ns 

<PHL 

9 15 

‘PHL 

R 

Q 

15 27 

HU 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS279A, SN74LS279A 
QUADRUPLE 5-R LATCHES 


recommended operating conditions 



SN54LS279A 

SN74LS279A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V CC Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

E9 


20 

20 

ns 

T a Operating free-air temperature 

-55 125 

o 

h* 

o 

■a 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS279A 

SN74LS279A 

UNIT 

MIN TYpt MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

V OH 

Vcc = MIN, V|l“MAX, Iq h “ 0.4 m A 

2.5 3.4 

2.7 3.4 

V 

v OL 

Vcc = MIN, V|H ~ 2 V, 1(3 L ~ ^ m A 

0.25 0.4 

0.25 0.4 

V 

V C c = MIN, V|H = 2V, Iql = 8 m A 


0.25 0.5 

l| 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

< IH 

Vcc = MAX, V| = 2.7 V 

20 

20 

mA 

l|L 

V CC = MAX, V | - 0.4 V 

-0.2 

- 0.2 


>OS§ 

V C c = max 

-20 -100 

-20 -100 

■ 

'cc 

V C c = MAX, See note 2 

3.8 7 

3.8 7 

mm 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, *= 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should be less than one second. 
NOTE 2: Iqq is measured with all R inputs grounded, all S inputs at 4.5 V, and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

'unit 

IPLH 

S 

Q 

R L =2kn, C(_ = 15 pF 

12 22 

ns 

*PHL 

13 21 

IPHL 

R 

Q 

15 27 

KB, 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS280, SN54S280, SN74LS280, SN74S280 
9-BIT ODD/EVEN PARITY GENERATORSfCHECKERS 


• Generates Either Odd or Even Parity 
for Nine Data Lines 

• Cascadable for n-Bits 

• Can Be Used to Upgrade Existing 
Systems using MSI Parity Circuits 

• Typical Data-to-Output Delay of Only 14 ns 
for 'S280 and 33 ns for 'LS280 

• Typical Power Dissipation: 

'LS280 ... 80 mW 
'S280 ... 335 mW 


FUNCTION TABLE 


NUMBER OF INPUTS A 

OUTPUTS 

THRU 1 THAT ARE HIGH 

i: EVEN v ODD 

0, 2,4, 6.8 

1, 3, 5, 7, 9 

H L 

L H 


H = high level, L - low level 


logic symbol t 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


DECEMBER 1972 - REVISED MARCH 1988 


SN54LS280, SN54S280 . . . J OR W PACKAGE 
SN74LS280, SN74S280 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS280, SN54S280 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


description 

These universal, monolithic, nine-bit parity generators/checkers utilize Schottky-clamped TTL high-performance circuitry and 
feature odd/even outputs to faciliate operation of either odd or even parity application. The word-length capability is easily ex- 
panded by cascading as shown under typical application data. 

Series 54LS/74LS and Series 54S/74S parity generators/checkers offer the designer a trade-off between reduced power 
consumption and high performance. These devices can be used to upgrade the performance of most systems utilizing the 
'180 parity generator/checker. Although the 'LS280 and 'S280 are implemented without expander inputs, the corresponding 
function is provided by the availability of an input at pin 4 and the absence of any internal connection at pin 3 . This permits the 
'LS280 and 'S280 to be substituted for the '180 in existing designs to produce an identical function even if 'LS280's and 
'S280's are mixed with existing '180's. 

These devices are fully compatible with most other TTL circuits. All 'LS280 and 'S280 inputs are buffered to lower the drive 
requirements to one Series 54LS/74LS or Series 54S/74S standard load, respectively. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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schematics of inputs and outputs 


'LS280 



'S280 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage (see Note 1) 

Input voltage: 'LS280 

'S280 

Operating free-air temperature range: SN54' 

SN74' 

Storage temperature range 

NOTE 1 : Voltage values are with respect to network ground terminal. 


7 V 

7 V 

5.5 V 

— 55°C to 125°C 
. . . 0°C to 70°C 

— 65°C to 150°C 







SN54LS280, SN74LS280 
9-BIT ODD/EVEI\l PARITY GENERATORS/CHECKERS 


recommended operating conditions 



SN54LS280 

SN74LS280 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

1 o H High-level output current 

- 0.4 

- 0.4 

Mi 

Iql Low-level output current 

4 

8 

KBH 

T/\ Operating free-air temperature 

-55 125 

0 70 

’C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54LS280 

SN74LS280 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V| K 

V C c=MIN, 1 1 = — 18 mA 

- 1,5 

- 1.5 

V 

v OH 

V C c = MIN, V| H = 2’V, 

V| c ~ MAX, Iqh = — 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V C c=MIN, V| H - 2 V, 

V| L = MAX 

lOL = ^ mA 

0.25 0.4 

0.25 0.4 

V 

IqL = 8 mA 


0.35 0.5 

l| 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

KM 

1 IH 

Vcc = MAX, v l = 2 7 v 

20 

20 

P A 

‘IL 

Vcc = MAX, V, = 0.4 V 

- 0.4 

- 0.4 

mA 

'osS 

V C c = MAX 

-20 -100 

-20 -100 

mA 

'cc 

V C c = MAX, See Note 2 

16 27 

16 27 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqc = 5 V, T ^ = 25°C. 

§Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
NOTE 2: Jqq is measured with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 

Data 

I Even 

C L = 15 pF, R L = 2 kH, 

Inputs not under test at 0 V, 

See Note 3 

33 

50 

ns 

tPHL 

29 

45 

tPLH 

Data 

1 Odd 

23 

35 

ns 

IRHL 

31 

50 


' tp|_n propagation delay time, low-to-high level output; tppn_ =•' propagation delay time, h igh-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54S280, SN74S280 

9 BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


recommended operating conditions 



SN54S280 

SN74S280 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, 1 OH 

-1 

-i 

mm 

Low-level output current, Iql 

20 

20 


Operating free-air temperature, T A 

-55 125 

0 70 

mrm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

MIN TYP* MAX 

PfflH 

V 1 1 _| High-level input voltage 


2 

KB 

V|(_ Low-level input voltage 


0.8 

mm 

V|K Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.2 

mm 

Vqh High-level output voltage 

V C c = MIN, V|H = 2V, t 

V|L = 0.8 V, Iqh = — 1 mA 

SN54S' 

2.5 3.4 

V 

SN74S' 

2.7 3.4 

Vql Low-level output voltage 

V C c=MIN, V|h = 2V, 

V|l = 0.8V, l 0 L = 20 mA 

0.5 

V 

l| Input current at maximum input voltage 

V C c= MAX, V| = 5.5 V 

1 


1 1 H High-level input current 

Vcc “MAX, V | = 2.7 V 

50 


l|L Low-level input current 

Vcc = MAX, V| = 0.5 V 

-2 


*OS Short-circuit output currentS 

V C c= max 

-40 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

SN54S280 

67 99 

mA 

SN74S280 

67 105 

V C C = MAX, T a = 125 C, 
See Note 2 

SN54S280N 

94 

mA 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

•t- All typical values are at Vqq = 5 V, = 25 C. 

^Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
NOTE 2: Iqc * s measured with all inputs grounded and all outputs open. 


switching characteristics, VcC = 5 V, Ta = 25° C 


PARAMETER^ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tPLH 

Data 


Cl = 15pF, R l = 280 il, 

See Note 3 

14 21 

ns 

<PHL 

11.5 18 

*PLH 

Data 

Z Odd 

14 21 

ns 

’PH L 

11.5 18 


^PLH = propagation delay time, low-to-high-level output: tp|_|i_ = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS280, SN54S280, SN74LS280, SN74S280 
9 BIT ODD/EVEN PARITY GENERATORSfCHECKERS 


logic diagram (positive logic) 



Pin numbers shown are for D, J, N, and W packages. 


TYPICAL APPLICATION DATA 

25-LINE PARITY/GENERATOR CHECKER | 81-LINE PARITY/GENERATOR CHECKER 



Three 'LS280's or 'S280’s can be 
used to implement a 25-line parity 
generator/checker. This arrangement 
will provide parity in typically 75 or 
25 nanoseconds respectively. 


1 — 

A 


— 

8 s 


— 

D EVEN 




F * 


— 

G ODD 

H 'LS280/ 


I — 

1 'S280 




A 


R 


C 


D 

E 

EVEN 

F 


G 


H 

'LS280/ 

i 

'S280 


H = EVEN 
L = ODD 
H - ODD 
L - EVEN 


As an alternative, the outputs of two 
or three parity generators/checkers 
can be decoded with a 2-input ('S86 
or 'LS86 ) or 3-input ('S135) 
exclusive-O R gate for 18- or 27-line 
parity applications. 


2 

EVEN 


'LS280/ 

'S280 


— 

A v 

— 

^ EVEN 

— 

D 

E 



F 



H ’ LS280/ 

— 

1 'S280 


— 

A 

— 

B 



c ^ 

— 

D EVEN 

— 

F 



H ’LS280/ 

— 

1 'S280 


Longer word lengths can be imple- 
mented by cascading 'LS280's or 
'S280's. As shown here, parity can be 
generated for word lengths up to 81 
bits in typically 75 or 25 nano- 
seconds respectively. 


A 


R 


C 

2 

D 

EVEN 

fc 


F 

r 

G 

ODD 

H 

'LS280/ 

1 

'S280 



H - EVEN 
L = ODD 
H - ODD 
L - EVEN 
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SN54283, SN54LS283, SN54S283, 
SN74283, SN74LS283, SN74S283 
4-BIT BINARY FULL ADDERS WITH FAST CARRY 

OCTOBER 1976 - REVISED MARCH 1988 


• Full-Carry Look-Ahead Across the Four 
Bits 

o Systems Achieve Partial Look-Ahead 
Performance with the Economy of Ripple 
Carry 

o Supply Voltage and Ground on Corner 
Pins to Simplify P-C Board Layout 

TYPICAL ADD TIMES 



TWO 

TWO 

TYPICAL POWER 


8 BIT 

16-BIT 

DISSIPATION 

TYPE 

WORDS 

WORDS 

PER ADDER 

‘283 

23ns 

43ns 

310 mW 

'LS283 

25ns 

45ns 

95 mW 

'S283 

15ns 

30ns 

510 mW 


description 


The '283 and 'LS283 adders are electrically and 
functionally identical to the '83A and 'LS83A, 
respectively; only the arrangement of the terminals 
has been changed. The 'S283 high performance 
versions are also functionally identical. 

These improved full adders perform the addition of 
two 4-bit binary words. The sum (2) outputs are 
provided for each bit and the resultant carry (C4) is 
obtained from the fourth bit. These adders feature 
full internal look-ahead across all four bits generating 
the carry term in ten nanoseconds, typically, for the 
'283 and 'LS283, and 7.5 nanoseconds for the 'S283. 
This capability provides the system designer with 
partial look-ahead performance at the economy and 
reduced package count of a ripple-carry 
implementation. 

The adder logic, including the carry, is implemented 
in its true form. End around carry can be accomplish- 
ed without the need for logic or level inversion. 

Series 54, Series 54LS, and Series 54S circuits are 
characterized for operation over the full temperature 
range of — 55°C to 125°C. Series 74, Series 74LS, and 
Series 74S circuits are characterized for 0°C to 70°C 
operation. 


SN54283, SN54LS283 . . . J OR W PACKAGE 
SN54S283 . . . J PACKAGE 
SN74283 . . . N PACKAGE 
SN74LS283, SN74S283 . . . D OR N PACKAGE 
(TOP VIEW) 


2[ 

7T 

Jl6 

3 v cc 

B2 C 

2 

15 

U B3 

A2 C 

3 

14 

JA3 

11 c 

4 

13 

3*3 

Alt 

5 

12 

^ A4 

Bill 

6 

11 

3 B4 

CO [I 

7 

10 

I] *4 

GND C 

8 

9 

PC4 


SN54LS283, SN54S283 . . . FK PACKAGE 
(TOP VIEW) 


3 2 1 20 19 


A2 ] 4 

18 [ A3 

11 ] 5 

17 [ *3 

NC ]6 

16 [ NC 

A1 ]7 

15 [ A4 

B1 ]8 

14 [ B4 


9 10 11 12 13 
i — i nnnn 

OQO'T'T 

u z z <~> w 


NC - No internal connection 


FUNCTION TABLE 


OUTPUT 

WHEN 

CO = L 

WHEN 

C2- L 

WHEN S' 

CO = H 

y^WHEN 
// C2*H 

y 

Ll/ 

Z2 / 

11 / 

L2 / 

C2 / 

S £3 

y i4 

/ C4 

X zz 

/ E4 

/C4 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 


H = high level, L = low level 

NOTE: Input conditions at A1, B1, A2, B2, and CO are used to 
determine outputs XI and X2 and the value of the internal 
carry C2. The values at C2, A3, B3, A4, and B4 are then 
used to determine outputs X3, X4, and C4. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54283, SN54LS283, SN54S283, 

SN74283, SN74LS283, SN74S283 

4-BIT BINARY FULL ADDERS WITH FAST CARRY 


logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

logic diagram (positive logic) 



Pin numbers shown are for D, J, N, and W packages. 


schematics of inputs and outputs 

'283 


EQUIVALENT OF 

TYPICAL OF ALL 

EACH INPUT 

OUTPUTS 

1 

1 

o 

o 

> 

nr Vcc 

I R eq 


INPUT — 1 — ' ' — | 

; lJ 

-4 OUTPUT 

i 

CO input: R eq = 4 kSl NOM 

4 

C4 output: R = 100 SI NOM 

Any A or B: R eq = 3.5 kSI NOM 

Any II: R = 120 SI NOM 


'LS283 


EQUIVALENT OF TYPICAL OF ALL OUTPUTS 

EACH INPUT 



'S283 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7V 

Input voltage: '283, 'S283 5.5V 

'LS283 7 V 

Interemitter voltage (see Note 2) 5.5V 

Operating free-air temperature range: SN54283, SN54LS283, SN54S283 — 55° C to 125°C 

SN74283, SN74LS283, SN74S283 0°Cto70°C 

Storage temperature range — 65° C to 150 C 


NOTES: 1. Voltage values, except interemitter voltage,.are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. This rating applies for the '283 and 'S283 only between 
the following pairs: A1 and B1 , A2 and B2, A3 and B3, A4 and B4. 
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SN54283, SN74283 
4 BIT BINARY FULL ADDERS WITH FAST CARRY 


recommended operating conditions 



SN54283 

SN74283 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply Voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

Any output except C4 

-800 

-800 

pA 

Output C4 

-400 

- 400 

Low-level output current, Iql 

Any output except C4 

16 

16 

mA 

Output C4 

8 

8 

Operating free*air temperature, T/\ 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54283 

SN74283 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Vjh High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|k Input clamp voltage 

V CC = MIN. I| = — 12mA 

-1.5 

-1.5 

mi 

Vqh High-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = 0.8 V, Ioh = max 

2.4 3.6 

2.4 3.6 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2V, 

V|i_ = 0.8 V, l 0 L = MAX 

0.2 0.4 

0.2 0.4 

V 

Input current at maximum 

1 1 

input voltage 

V CC = MAX, V| = 5.5 V 

1 

1 

mA 

l|H High-level input current 

Vcc = MAX, V| = 2.4 V 

40 

40 


l||_ Low-level input current 

V C c = MAX, V| = 0.4 V 

-1.6 

-1.6 


Short-circuit 
'OS s 

output current* 

Any output except C4 

V C c = MAX 

-20 -55 

-18 -55 

mA 

Output C4 

-20 -70 

O 

00 

T 

Iqc Supply current 

Vqc = MAX, 
Outputs open 

All B low, other 

inputs at 4.5 V 

56 

56 

mA 

All inputs at 

4.5 V 

66 99 

66 110 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operati ng conditions, 
t All typical values are at V qq = 5 V, = 25° C. 

^Only one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETERS 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 


tPLH 

CO 

Any Z 

C L = 15 pF, R l = 400 H, 

See Note 3 

14 21 

ns 

tPHL 

12 21 

«PLH 

Aj or Bj 

Z, 

16 24 

ns 

tPHL 

16 24 

tPLH 

CO 

C4 

C L = 15 pF, R L = 780 ll. 

See Note 3 

9 14 

ns 

«PHL 

11 16 

'PLH 

Aj or B; 

C4 



9 14 

ns 

tPHL 

11 16 


ItpLH = propagation delay time, low-to-high-level output 
tPHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS283, SN74LS283 

4-BIT BINARY FULL ADDERS WITH FAST CARRY 


recommended operating conditions 



SN54LS283 

SN74LS283 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


wm 

High-level output current, Iqh 

-400 

-400 


Low-level output current, Iql 

4 

8 


Operating free-air temperature, T/\ 

-55 125 

o 

r- 

o 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 ' 

SN54LS283 

SN74LS283 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|n High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|«; Input clamp voltage 

Vcc = MIN, l| = -18mA 

-1.5 

-1.5 

mm 

Voh High-level output voltage 

V CC = MIN. V|h = 2V, V|L = V||_max, 

IqH = —400 pA 

2.5 3.4 

1 

V 

Vql Low-level output voltage 

V C c = MIN, V|h = 2 V, 

V|L = V|i_ max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current 
l| at maximum 

input voltage 

Any A or B 

V C c = MAX, V| = 7 V 

0.2 

0.2 

mA 

CO 

0.1 

0.1 

High-level 

•lH 

input current 

Any A or B 

Vcc = MAX, V| = 2.7 V 

40 

40 

pA 

CO 

20 

20 

Low-level 

1 1 L 

input current 

Any A or B 

Vcc = MAX, V| = 0.4 V 

-0.8 

-0.8 

mA 

CO 

-0.4 

-0.4 

los Short-circuit output current? 

V C c = max 

-20 -100 

-20 -1 00 


ICC Supply current 

Vcc= MAX, 

Outputs open 

All inputs 
grounded 

22 39 

22 39 

mA 

All B low, other 
inputs at 4.5 V 

19 34 

19 34 

All inputs at 

4.5 V 

19 34 

19 34 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values are at V qq = 5V,T^ = 25°C. 

§Only one output should be shorted at a time and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, T/\ = 25° C 


PARAMETER^ 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 


tPLH 

CO 

Any E 


16 

24 

ns 

tPHL 


15 

24 

IPLH 

A; or Bj 



15 

24 

ns 

*PHL 

1 

Cl = 15pF, R L = 2 kn. 

15 

24 

»PLH 

CO 

C4 

See Note 3 

11 

17 

ns 

*PHL 


11 

22 

*PLH 

Aj or Bj 

C4 


11 

17 

ns 

tPHL 


12 

17 


ftpLH = propagation delay time, low-to-high-level output 
tppiL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S283, SN74S283 
4 BIT BINARY FULL ADDERS WITH FAST CARRY 


recommended operating conditions 



SN54S283 

SN74S283 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

Any output except C4 

-1 

-1 


Output C4 

-500 

-500 

pA 

Low-level output current, Iql 

Any output except C4 

20 

20 

mA 

Output C4 

10 

10 

Operating free-air temperature, T/\ 

in 

CN 

in 

in 

1 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V|H High-level input voltage 


2 

V 

V||_ Low-level input voltage 


0.8 

V 

V|k Input clamp voltage 

Vcc = MIN, l| = —18 mA 

-1.2 

V 

Vqh High-level output voltage 

UM&m 

Vcc = MIN, Vih = 2 V, 

2.5 3.4 

V 

SN74S283 

V|l = 0.8V, Iqh = max 

2.7 3.4 

Vql Low-level output voltage 

V C c = MIN, V|h = 2V, 

V|l = 0.8 V, Iql = MAX 

0.5 

V 

Input current at maximum 

It 

input voltage 

Vcc = Max, V| = 5.5 V 

1 

mA 

l|H High-level input current 

Vcc = MAX, V| = 2.7 V 

50 

MA 

l|L Low-level input current 

V C c = MAX, V| = 0.5 V 

-2 

mA 

Short-circuit 

•OS s 

output currents 

Any output except C4 

V C c = max 

-40 -100 

mA 

Output C4 

-20 -100 

•CC Supply current 

v cc = max. 

Outputs open 

All B low, other 
inputs at 4.5 V 

80 

mA 

All inputs at 

4.5 V 

95 160 



tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

f All typical values are at V(;c = 5 V, T/^ = 25°C. 

§ Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vqq = 5 V, = 25° C 


PARAMETER H 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

1PLH 

CO 

Any £ 

C L = 15 pF, R L = 280 «, 
See Note 3 

11 18 

ns 

tPHL 

12 18 

tPLH 

Aj or Bj 

£j 

12 18 

ns 

tPHL 

11.5 18 

tPLH 

CO 

C4 

C L = 15 pF, R|_ = 560 n. 
See Note 3 

6 11 

ns 

»PHL 

7.5 11 

*PLH 

Aj or Bj 

C4 

7.5 12 

ns 

iPHL 

8.5 12 


^*PLH = propagation delay time, low-to-high-level output 
tPHL = propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54284, SN54285, SN74284, SN74285 
4-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


Fast Multiplication of Two Binary Numbers 
8-Bit Product in 40 ns Typical 

• Expandable for N-Bit-by-n-Bit Applications: 

16-Bit Product in 70 ns Typical 
32-Bit Product in 103 ns Typical 

• Fully Compatible with Most TTL Circuits 

• Diode-Clamped Inputs Simplify System 
Design 

description 

These high-speed TTL circuits are designed to be used 
in high-performance parallel multiplication applica- 
tions. When connected as shown in Figure A, these 
circuits perform the positive-logic multiplication of 
two 4-bit binary words. The eight-bit binary product 
is generated with typically only 40 nanoseconds 
delay. 

This basic four-by-four multiplier can be utilized as a 
fundamental building block for implementing larger 
multipliers. For example, the four-by-four building 
blocks can be connected as shown in Figure B to 
generate submultiple partial products. These results 
can then be summed in a Wallace tree, and, as 
illustrated, will produce a 16 bit product for the two 
eight-bit words typically in 70 nanoseconds. 
SN54H183/SN74H183 carry-save adders and 
SN54S181/SN74S181 arithmetic logic units with the 
SN54S182/SN74S182 look-ahead generator are used 
to achieve this high performance. The scheme is 
expandable for implementing N X M bit multipliers. 

The SN54284 and SN54285 are characterized for 
operation over the full military temperature range of 
— 55°C to 125°C; the SN74284 and SN74285 are 
characterized for operation from 0°C to 70°C. 


MAY 1972 - REVISED MARCH 1988 


SN54284 . . . J OR W PACKAGE 
SN74284 . . . N PACKAGE 
(TOP VIEW) 


2C C 

7T 

Jl6 

3 v cc 

2B C 

2 

15 

3 2D 

2A C 

3 

14 

U GA 

ID C 

4 

13 

3 GB 

1A C 

5 

12 

3 V4 

IB L 

6 

11 

3 V5 

1C C 

7 

10 

3 Y6 

GND C 

8 

9 

3 Y7 


SN54285 . . . J OR W PACKAGE 
SN74285 . . . N PACKAGE 
(TOP VIEW) 



*These symbols are in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54284, SN54285, SN74284, SN74285 
4-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


schematics 




TYPICAL OF 
ALL OUTPUTS 



WORD 2 


WORD 1 



FIGURE A— 4 X 4 MULTIPLIER 
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SN54284, SN54285, SN74284, SN74285 
4-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 



3 


Other terminals of the three SN54S181/SN74S181 ALU's are connected as follows: S3 = H, S2 = L, SI = L, SO «= H, M * l. Output A 
used for this application. 
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SN54284, SN54285, SN74284, SN74285 
4-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54' Circuits — 55°Cto125°C 

SN74' Circuits 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54284 

SN54285 

SN74284 

SN74285 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output voltage, Vqh 

5.5 

5.5 

m i, 

Low-level output current, Iol 

16 

16 

9Sm 

Operating free-air temperature, Ta 

-55 125 

O 

o 

S@B 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 

MIN TYPt MAX 

tiffin 

V|H High-level input voltage 


2 

D 

V||_ Low-level input voltage 


0.8 

mm 

V, Input clamp voltage 

V cc = MIN, 1 1 = — 12 mA 

-1.5 

mm 

Iqh High-level output current 

V CC =MIN, V|h = 2V, 

V|l = 0.8 V. V oh = 5.5V 

40 


Vol Low-level output voltage 

V C c - MIN, 
V,h = 2V, 
V| L = 0.8 V 

•OL = 12 mA 

0.4 

V 

Iql = 16 mA 

0.45 

l| Input current at maximum input voltage 

V CC • MAX, V| = 5.5 V 

1 

iHlEI 

l|H High-level input current 

V CC = MAX. V | = 2.4 V 

40 


1|L Low-level input current 

Vqc * MAX, V| = 0.4 V 

-1 

ESI 

ICC Supply current 

v cc = max. 

T a » 125°C, 
See Note 2 

SN 54284, SN54285 

N package only 

99 

mA 

V cc = max, 

See Note 2 

SN54284, SN54285 

92 110 

SN74284, SN74285 

92 130 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device 
type. 

4 All typical values are at Vqc ” 5 V, T A = 25°C. 

NOTE 2: With outputs open and both enable inputs grounded, Iqc * s measured first by selecting an output product which contains three or 
more high-level bits, then by selecting an output product which contains four low-level bits. 


switching characteristics, Vqc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

mani 

tpLH Propagation delay time, low-to-high-level output from enable 

C L = 30 pF to GND, 

20 

30 

ns 

tpHL Propagation delay time, high-to-low-level output from enable 

Rli = 300 H to Vqq, 

20 

30 

tpLH Propagation delay time, low-to-high-level output from word inputs 

R|_2 = 600 n to GND, 

40 

60 


tpHL Propagation delay time, high-to-low-level output from word inputs 

See Note 3 

40 

60 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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'290, 'LS290 . . . DECADE COUNTERS 
'293, 'LS293 . . . 4-BIT BINARY COUNTERS 

o GND and Vcc on Corner Pins 
(Pins 7 and 14 Respectively) 

description 

The SN54290/SN74290, SN54LS290/SN74LS290, 
SN54293/SN74293, and SN54LS293/SN74LS293 
counters are electrically and functionally identical to 
the SN 5490 A/SN7490 A, SN54LS90/SN74LS90, 
SN5493A/SN7493A, and SN54LS93/SN74LS93, 
respectively. Only the arrangement of the terminals 
has been changed for the '290, 'LS290, '293, and 
'LS293. 

Each of these monolithic counters contains four 
master-slave flip-flops and additional gating to pro- 
vide a divide-by-two counter and a three-stage binary 
counter for which the count cycle length is divide- 
by-five for the '290 and 'LS290 and divide-by-eight 
for the '293 and 'LS293. 

All of these counters have a gated zero reset and the 
'290 and 'LS290 also have gated set-to-nine inputs for 
use in BCD nine's complement applications. 

To use the maximum count length (decade or four-bit 
binary) of these counters, the B input is connected to 
the Q/\ output. The input count pulses are applied to 
input A and the outputs are as described in the 
appropriate function table. A symmetrical divide-by- 
ten count can be obtained from the '290 and 'LS290 
counters by connecting the Qq output to the A input 
and applying the input count to the B input which 
gives a divide-by-ten square wave at output Q/v 



SN54290, SN54293, SN54LS290, SN54LS293, 
SN74290, SN74293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 

MARCH 1 974 - REVISED MARCH 1988 


SN54290, SN54LS290, Sfl54293, 
SN54LS293 . . . J OR W PACKAGE 
SN74290, SN74293 . . . N PACKAGE 
SN74LS290, SN74LS293 . . . D OR N PACKAGE 
(TOP VIEW) 


R9(1 ) C 
NC C2 
R9(2) C3 
QC C 4 

Qb Cb 
NC C 6 
GND C 7 


"230 

1 U 14 □ V CC 

2 13 1] R0(2) 

3 123 R0(1) 

1 1 3 CKB 

10 3 CKA 

9D Qa 
8 3 Qd 



SN54LS290, SN54LS293 . . . FK PACKAGE 
(TOP VIEW) 

'LS290 


(J £3 
O o 
> £E 




'LS293 


CJ cv 

o o o u o 

2 2 2 > CC 



O 


NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


-p 

I FXA<^ 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


2-791 


TTL Devices 




SN54290, SN54293, SN54LS290, SN54LS293 
SN74290, SN74293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 
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SIM 5429 0, SIM 54293, SN54LS290, SN54LS293, 
SN74290, SN74293, SN74LS290, SN74LS293 
DECADE AND 4 BIT BINARY COUNTERS 


'290, 'LS290 

BCD COUNT SEQUENCE 
(See Note A) 


COUNT 

OUTPUT 

BBH 

EH 

Efl 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

t 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


'290, 'LS290 
BI QUINARY (5-2) 
(See Note B) 


COUNT 

OUTPUT 

EHE9S3 

m 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


'290, 'LS290 

RESET/COUNT FUNCTION TABLE 


RESET INPUTS 

OUTPUT 

LfiTIf 

E&EH 

EBBS 

EHHl 

Eza 


H 

H 

L 

X 

L 

L L L 

H 

H 

X 

L 

L 

L L L 


■a 

H 

H 

H 

L L H 

n 



n 


COUNT 

H 





COUNT 



H 



COUNT 

H 

H 

Hi 

n 


COUNT 


'293, 'LS293. 

RESET/COUNT FUNCTION TABLE 


NOTES: A. Output is connected to input B for BCD count. 

B. Output Qq is connected to input A for bi quinary 
count. 

C. Output Q A is connected to input B. 

D. H - high level, L = low level, X = irrelevant 


RESET INPUTS 

OUTPUT 

R 0I1I r 0(2I 

Qd q c q b q a 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 


'293, 'LS293 
COUNT SEQUENCE 
(See Note C) 


COUNT 

OUTPUT 

°D 

Qc 


O 

> 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


logic diagrams (positive logic) 



'293, 'LS293 



Pin numbers shown are for D, J, N, and W packages. 

The J and K inputs shown without connection are for reference only and are functionally at a high level. 
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SN54290, SN54293, SN74290, SN74293 
DECADE AND 4-BIT BINARY COUNTERS 


schematics of inputs and outputs 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54' Circuits — 55°Cto125C 

SN74' Circuits > 0°Cto70°C 

Storage temperature range -65°Cto150C 


NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. For these circuits, this rating applies between the two 
Rq inputs, and for the '290 circuit, it also applies between the two R9 inputs. 


recommended operating conditions 



SN54’ 

SN74' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, VqC 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-800 

-800 

mA 

Low-level output current, Iql 

16 

16 

mA 

Count frequency, f count 

A input 

0 32 

0 32 

MHz 

B input 

0 16 

0 16 

Pulse width, t w 

A input 

15 

15 

ns 

B input 

30 

30 

Reset inputs 

15 

15 

Reset inactive-state setup time, t u 

25 

25 

ns 

Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


2-794 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 







SN54290, SN54293, SN74290, SN74293 
DECADE AND 4 BIT BINARY COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

’290 

’293 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V | (_| High-level input voltage 


2 

2 

V 

V|j_ Low-level input voltage 


0.8 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, It “ — 12 mA 

-1.5 

-1.5 

V 

VOH High-level output voltage 

V C c = MIN, V| H = 2V, 

V|l = 0-8V, Ioh = -800 mA 


■ 

y 

V 

Vql Low-level output voltage 

V C c = MIN, V|h = 2V, 

V| L = 0.8 V, l 0 L=’6mAll 

0.2 0.4 

0.2 0.4 

V 

l| Input current at maximum input voltage 

V C c = MAX - v l = 5.5 V 

1 

1 


Ip-1 High-level input current 

Any reset 

V C c = MAX, V| = 2.4 V 

40 

40 

mA 

A input 

80 

80 

B input 

120 

80 

l|L Low-level input current 

Any reset 

V CC = MAX. V| = 0.4 V 

-1.6 

-1.6 

mA 

A input 

-3.2 

-3.2 

B input 

-4.8 

-3.2 

'OS Short-circuit output currentS 

V C C = MAX 

SN54' 

-20 -57 

1 

ro 

0 

1 

CJl 

'•J 

mA 

g 32 EZ 9 

-18 -57 

-18 -57 

ICC Supply current 

V C c = max. See Note 3 

29 42 

26 39 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1- All typical values are at = 5 V, T A = 25° C. 

§Not more than one output should be shorted at a time. 

*1q a outputs are tested at Iql = 16 mA plus the ,irnit va,Lje of l|L for the B in P ut - This permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: l cc is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER# 

FROM 

TO 

TEST CONDITIONS 

’290 

'293 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


A 

Qa 


32 

42 


32 

42 


MHz 

'max 

B 

q b 


16 

16 

tPLH 

A 

Qa 



10 

16 


10 

16 

ns 

*PHL 




12 

18 


12 

18 

tPLH 


q d 



32 

48 


46 

70 

ns 

tPHL 


C L = 15 pF, 

r l = 400 n, 

See Note 4 


34 

50 


46 

70 

*PLH 

B 

q b 


10 

16 


10 

16 

Hi 

«PHL 


14 

21 


14 

21 

H 

tPLH 

B 

Qc 


21 

32 


21 

32 


*PHL 



23 

35 


23 

35 


*PLH 

B 

Qd 



21 

32 


34 

51 

ns 

*PHL 



23 

35 


34 

51 

*PHL 

Set-to 0 

Any 



26 

40 


26 

40 

ns 

tPLH 

Set-to-9 

q a.Qd 



20 

30 


ns 

tPHL 

Qb- q C 



26 

40 



#f max = maximum count frequency 
'PLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS290, SN54LS293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 


schematics of inputs and outputs 


2 


EQUIVALENT OF EACH RESET INPUT 



EQUIVALENT OF A AND B INPUTS 



NOMINAL VALUES 
INPUT R1 R2 R3 
A 10 kft lOkfi 10 k£2 

B ( ' LS290) 6.7 k£2 6.7 k£2 5 kf2 

B CLS293) 15 kfi 15 kf2 10kf2 


TYPICAL OF ALL OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 5) 7 V 

Input voltage: R inputs 7 V 

A and B inputs 5.5 V 

Operating free-air temperature range: SN54LS290, SN54LS293 -55°Cto125°C 

SN74LS290, SN74LS293 . 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 5: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS’ 

SN74LS’ 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-400 

-400 

pA 

Low-level output current, Iql 

4 

8 

mA 

Count frequency, f CO unt 

A input 

0 32 

0 32 

MHz 

B input 

0 16 

0 16 

Pulse width, t w 

A input 

15 

15 

ns 

B input 

30 

30 

Reset inputs 

30 

30 

Reset inactive-state setup time, t su 

25 

25 

ns 

Operating free-air temperature, T/^ 

-55 125 

0 70 

°c 
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SN54LS290, SN54LS293, SN74LS290, SN74LS293 
DECADE AND 4-BIT BINARY COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



2 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at Vqq = 5 V, T ^ = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

Hq a outputs are tested at specified Iql plus the limit value of l| L for the B input. This permits driving the B input while maintaining full 
fan-out capability. 

NOTE 3: l^c is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 

switching characteristics, Vcc = 5 V, Ta = 25°C 



#f max = m aximum count frequency 
tpLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


Count Divider Chain 

Digitally Programmable from 2 2 to 2 n 
(n = 31 for 'LS292, n = 15 for 'LS294) 

Usoable Frequency Rango from DC to 30 MHz 

Easily Expandable 


• Applications 

• Frequency Division 

• Digital Timing 

description 


These programmable frequency dividers/digital timers 
contain 31 flip-flops plus 30 gates ('LS292) or 15 flip- 
flops plus 29 gates CLS294) on a single chip. The count 
modulo is under digital control of the inputs provided. 

Both types feature an active-low clear input to initialize 
the state of all flip-flops. To facilitate incoming inspec- 
tion, test points are provided (TP1 , TP2, and TP3 on the 
'LS292 and TP on the 'LS294) . These test points are not 
intended to drive system loads. Both types feature two 
clock inputs; either one may be used for clock gating. 
(See the function table below.) 


A brief look at the digital timing capabilities of the 
'LS292 will show that with a 1-MHz input frequency, 
programming for 2 1 0 will give a period of 1 .024 ms, and 
2 2 0 w i|| gi ve a period of 1 .05 sec, 226 w j|| g| ve a period 
of 1 .12 min, and 2^1 will give a period of 35.79 min. 

These devices are easily cascadable giving limitless 
possibilities to timing delays that can be achieved. 


FUNCTION TABLE 


CLEAR 

CLK 1 

CLK 2 

Q OUTPUT MODE 

L 

X 

X 

Cleared to L 

H 

t 

L 

Count 

H 

L 

t 

Count 

H 

H 

X 

Inhibit 

H 

X 

H 

Inhibit 
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13 
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8 

9 


SN54LS292 . . . FK PACKAGE 

(TOP VIEW) 
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]« 

]5 
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CD 
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(TOP VIEW) 


B 

E 

i 

Ui6 

A 

E 

2 

15 

TP 

E 

3 

14 

CLK 1 

E 

4 

13 

CLK 2 

C 

5 

12 

NC 

E 

6 

11 

Q 

E 

7 

10 

GND 

E 

8 

9 


H CLR 
u NC 
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(J 
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NC — No internal connection. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 

v cc — 


— 

INPUT — l 

5 



? \ 

►— — 

l 

l 

CLK : F 

l eq = 10 kfl NOM 

All others: R ep = 20 kQ NOM 



operation 


The functional block diagram shows that the count modulo is controlled by an X/Y decoder connected to the mode control in- 
puts of several flip-flops. These flip flops with mode controls each have a "D" input connected to the parallel clock line and a 
"T" input driven by the preceding stage. The parallel clock frequency is always the input frequency divided by four. 

The X/Y decoder output selected by the programming inputs goes low. While a mode control is low, the "D" input of that 
flip-flop is enabled, and the signal from the parallel clock line <f, n -f 4) is passed to the "T" input of the following stage. All the 
other mode controls are high enabling the "T" inputs and causing each flip-flop in turn to divide by two. 


PARALLEL CLOCK 


OUTPUT OF 
PRECEDING 
STAGE 



ACTIVE-LOW CLEAR 


TO TOGGLE 
INPUT OF 
NEXT STAGE 


logic symbols 1 ' 


[TP2]J — — TP2 

r™, T„, 




^These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for J, N, and W packages. 
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SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 










SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


recommended operating conditions 



SN54LS’ 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

'OH High-level output current (Q only) 

- 1.2 

- 1.2 

BEfl 

'OL Low-level output current (Q only) 

12 

24 

IE23I 

f c lock Clock frequency 

0 30 

0 30 


t w Duration of clock input pulse 

16 

16 

ns 

t w Duration of clear pulse 

'LS292 

55 

55 

ns 

'LS294 

35 

35 

t su Clear inactive-state setup time 

15 

15 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS' 1 ' 

SN54LS' 

SN74LS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Q 

V CC = MIN, V | (_j = 2 V, IqH = - 1.2 mA, 

V| L = MAX 

2.4 3.4 

2.4 3.4 

V 

v OL 

Q 

V C C = MIN, 

V,h=2V, 

V| L = MAX 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

TPl 

Iql = 0.5 mA 


0.25 0.4 

l| 

V CC = MAX, Vj = 7 V 

0.1 

0.1 

SI 

'IH 

V CC = MAX, V, = 2.7 V 

20 

20 

mA 

l|L 

CLK1.CLK2 

V CC = MAX, V | = 0.4 V 

-0.8 

-0.8 

mA 

All others 

-0.4 

-0.4 

'os§ 

Q 

V cc = MAX 

-30 -130 

-30 -130 

mA 

'cc 

'LS292 

V CC = MAX, All inputs grounded. 

All outputs open 

40 75 

40 75 

mA 

'LS294 

30 50 

30 50 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* All typical values are at VqC - 5 V, = 25°C. 

® The duration of the short-circuit should not exceed one second. 

f The TP output or outputs are not intended to drive external loads but are solely provided for test points. 
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SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


switching characteristics, Vcc = 5 V, Ta = 25 °C, Rl = 667 U, Cl = 45 pF (see Figure 1) 


PARAMETER* 

FROM 

TO 

TEST CONDITIONS 

'LS292 

' LS294 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

*max 




30 50 

30 50 


«PLH 

CLK1 or 2 

Q 

Modulo set at 22, 

A thru E = LLLHL CLS292) 

A thru D = LLHL CLS294) 

55 

90 

55 

90 

ns 

tPHL 


Q 

80 

120 

80 

120 

ns 

tpHL 

CLR 

Q 


85 

130 

35 

65 

ns 


^ f M AX = maximum clock frequency 
tpLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. To be used on TP outputs only. 


'LS292 FUNCTION TABLE 


1 PROGRAMMING 

FREQUENCY DIVISION 


INPUTS 


Q 

TP1 

TP2 

TP3 

E 

D 

C 

B 

A 

BINARY 

DECIMAL 

BINARY 

DECIMAL 

BINARY DECIMAL 

BINARY 

DECIMAL 

L 

L 

L 

L 

L 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

L 

L 

L 

L 

H 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

L 

L 

L 

H 

L 

22 

4 

29 

512 

2*7 

131,072 

2 24 

16,777,216 

L 

L 

L 

H 

H 

23 

8 

29 

512 

2*7 

131,072 

224 

16,777,216 

n 

D 


D 

B 

msm 


2 9 

512 

2*7 

131,072 

2 24 

16,777,216 

u 

B 


B 




29 

512 

2*7 

131,072 

2 24 

16.777,216 

H 

B 


B 

H 



29 

512 

2*7 

131,072 

2 24 

16,777,216 

H 

m 


H 

HI 



29 

512 

2*7 


2 24 

16,777,216 

L 

H 

L 

L 

L 

2 8 

256 

29 

512 

2 17 

131,072 

2 2 

4 

L 

H 

L 

L 

H 

2 9 

512 

29 

512 

2*7 

131,072 

2 2 

4 

L 

H 

L 

H 

L 

2 10 

1,024 

29 

512 

2*7 

131,072 

2 4 

16 

L 

H 

L 

H 

H 

2 11 

2.048 

29 

512 

2*7 

131,072 

2 4 

16 

L 

H 

H 

L 

L 

2*2 

4,096 

29 

512 

2*7 

131,072 

2 6 

64 

L 

H 

H 

L 

H 

2*3 

8,192 

29 

512 

2*7 

131,072 

2 6 

64 

L 

H 

H 

H 

L 

2*14 

16,384 

29 

512 

Disabled Low 


28 

256 

L 

H 

H 

H 

H 

2 1 5 

32,768 

29 

512 

Disabled Low 


28 

256 

H 

L 

L 

L 

L 

2 16 

65,536 

29 



8 

2 1 0 

1,024 

H 

L 

L 

L 

H 

2l? 

131,072 

2 9 

512 


8 

2 10 

1,024 

H 

L 

L 

H 

L 

2 1 8 

262,144 

29 

512 

2 5 

32 

2*2 

4,096 

H 

L 

L 

H 

H 

2 19 

524,288 

29 

512 

2 5 

32 

212 


H 

L 

H 

L 

L 

mmsm 


mm 

512 

27 

128 

2l 4 

16,384 

H 

L 

H 

L 

H 

B m 



512 

27 

128 

2l 4 

16,384 

H 

L 

H 

H 

L 




29 

512 

2l 6 

65,536 

H 

L 

H 

H 

H 




29 

512 

2 16 

65,536 

H 

H 

L 

L 

L 

224 

16,777,216 

23 

8 

2 11 

2,048 

2 1 8 

262,144 

H 

H 

L 

L 

H 

225 

33,554,432 

23 

8 

2 11 

2,048 

2 18 

262,144 

H 

H 

L 

H 

L 

2 26 

67,108,864 

2 s 

32 

2*3 

8,192 

2 20 

1,048,576 

H 

H 

L 

H 

H 

227 

134,217,728 

2 5 

32 

2*3 

8,192 

2 20 

1,048,576 

H 

H 

H 

L 

L 

2 28 

268,435,456 

27 

128 

215 

32,768 

2 22 

4,194,304 

H 

H 

H 

L 

H 

229 

536,870,912 

27 

128 

2 15 

32,768 

222 

4,194,304 

H 

H 

H 

H 

L 

2 30 

1,073,741,824 

29 

512 

2*7 

131,072 

224 

16,777,216 

H 

H 

H 

H 

H 

231 

2,147,483,648 

29 

512 

2*7 

131,072 

2 24 

16,777,216 
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SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


'LS294 FUNCTION TABLE 


PROGRAMMING INPUTS 

FREQUENCY DIVISION 

Q 

TP 

D 

C 

B 

A 

BINARY 

DECIMAL 

BINARY 

DECIMAL 

L 

L 

L 

L 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

L 

L 

L 

H 

Inhibit 

Inhibit 

Inhibit 

Inhibit 

L 

L 

H 

L 

22 

4 

29 

512 

L 

L 

H 

H 

23 

a 

29 

512 


H 

L 

L 

2 4 

16 

29 

512 


H 

L 

H 

2 5 

32 

29 

512 


H 

H 

L 

2 6 

64 

29 

512 


H 

H 

H 

2? 

128 

Disabled Low 

H 

L 

L 

L 

2 8 

256 

22 

4 

H 

L 

L 

H 

29 

512 

23 

8 

H 

L 

H 

L 

2 10 

1,024 

2 4 

16 

H 

L 

H 

H 

2 11 

2,048 

25 

32 

H 

H 

L 

L 

212 

4,096 

2 6 

64 

H 

H 

L 

H 

213 

8,192 

27 

' 128 

H 

H 

H 

L 

2 14 

16,384 

2 8 

256 

H 

H 

H 

H 

2 15 

32.768 

29 

512 


switching loads 


FROM OUTPUT 
UNDER TEST 


VCC 



CD 


R L = 667 FI 


C L = 45 pF 


'LS292 and 'LS294 timing diagram 

CLR | 


FIGURE 1 




i_ 
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CLK2 1 
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2-806 


• 'LS295B Offers Three Times the 
Sink-Current Capability of 'LS295A 

• Schottky-Diode-Clamped Transistors 

• Low Power Dissipation ... 80 mW Typical 
(Enabled) 

• Applications: 

N-Bit Serial-To-Parallel Converter 
INI-Bit Parallel-To-Seria! Converter 
IM-Bit Storage Register 

description 

These 4-bit registers feature parallel inputs, parallel out- 
puts, and clock (CLK), serial (SER), mode (LD/SH), 
and outputs control (OC) inputs. The registers have 
three modes of operation: 

Parallel (broadside) load 

Shift right (the direction Qa toward Qq) 

Shift left (the direction Qq toward Qa) 

Parallel loading is accomplished by applying the four bits 
of data and taking the mode control input high. The data 
is loaded into the associated flip-flops and appears at the 
outputs after the high-to-low transition of the clock in- 
put. During parallel loading, the entry of serial data is 
inhibited. 

Shift right is accomplished when the mode control is 
low; shift left is accomplished when the mode control is 
high by connecting the output of each flip-flop to the 
parallel input of the previous flip-flop (Qq to input C, 
etc.) and serial data is entered at input D. 

When the output control is high, the normal logic levels 
of the four outputs are available for driving the loads or 
bus lines. The outputs are disabled independently from 
the level of the clock by a low logic level at the output 
control input. The outputs then present a high im- 
pedance and neither load nor drive the bus line; 
however, sequential operation of the registers is not 
affected. 

The SN54LS295B is characterized for operation over 
the full military temperature range of -55°C to 125°C; 
the SN74LS295B is characterized for operation from 
0°C to 70°C. 



SN54LS295B, SN74LS295B 
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 
WITH 3-STATE OUTPUTS 

OCTOBER 1976 - REVISED MARCH 1988 


SN54LS295B . . . J OR W PACKAGE 
SN74LS295B . . . D OH N PACKAGE 
(TOP VIEW) 


SERC 

AC 

BC 

CC 

_dC 

LD/SH C 
GNDC 


U lOVcc 

13UQA 
12 ^Qb 
"]Q C 
io3q d 
9 3CLK 
8HOC 


SN54LS295B . . . FK PACKAGE 
(TOP VIEW) 


LU O O < 

c/5 h > a 



IX Q O O ^ 

I C/5 2 2 O -j 

A L3 ° 



NC - No internal connection 


logic symbol * 


LD/SH 


OC_M_ 
EXT (6) 


13 


CLK * 9) 4 >4 >C3/2 


SRG4 

EN 

Ml [LOAD] 
M2 [SHIFT] 


SER. 
A. 
B , 
C- 
D- 


( 1 ) 


( 2 ) 


13) 


(4) 


(5) 



t> 

V 

1,3D 

1,3D 

t> 

V 




(13) 


( 12 ) 


(11) 


( 10 ) 


Qa 

q B 

Oc 

Qd 


*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC 
Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS295B, SN74LS295B 

4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 

WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 



/ a” 


DATA INPUTS 


— 

m 




■ mi 

m 

m 

a 

■ 

m 

1 

61 

■ 

1 

m 





1 

■■■ 

■ 

1 

IRhe 

IH 

fl 

1 

s 

fl 

B 



| (13) 

^ 


| (12) 

Qb 


1 (11) 

Qc 


||10l 

Qd / 


Pin numbers shown are for D, J, N, and W packages. 


schematics of inputs and outputs 


EQUIVALENT OF SERIAL 

AND DATA INPUTS 






> *^eq 

INPUT — i 

^4-J 


i ¥ 

Serial: 

T eq = 30 kF2 NOM 

A, B, C, D: 

=leq = 20 kn NOM 


EQUIVALENT OF CLK, 
LD/SH, AND 
OC INPUTS 


v cc 



TYPICAL OF ALL OUTPUTS 



V CC 
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SN54LS295B, SN74LS295B 
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 
WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


! INPUTS 

OUTPUTS 

LD/SH 

CLK 

SER 

PARALLEL 

Qa 

Qb 

Qc 

°D 

A 

B 

c 

D 

H 

H 

X 

X 

X 

X 

X 

q ao 

q bo 

O 

o 

a 

q do 

H 

t 

X 

a 

b 

C 

d 

a 

b 

c 

d 

H 

; 

X 

Q B t 

act 

a D t 

d 

°Bn 

QCn 

Q Dn 

d 

L 

H 

X 

X 

X 

X 

X 

q A0 

D 

CD 

O 

D 

O 

o 

o 

a 

a 

L 

i 

H 

X 

X 

X 

X 

H 

°An 

°Bn 

Q Cn 

L 

t 

L 

X 

X 

X 

X 

L 

°An 

°Bn 

D 

o 

3 

When the output control is low, the outputs are disabled to the high-impedance state; 1 

however, sequential operation of the registers is not affected. 



_J 


* Shifting left requires external connection of Qq to A, Qq to B, and Qq to C. Serial data is 
entered at input D. 


H *= high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions) 
i = transition from high to low level. 

a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

q A0' ^BO- C*CO' q D0 * t * ie ,evel of Qa* Qb» Qc* or q D* respectively, before the indicated steady-state input conditions were established. 
QAn' ^Bn« ^Cn* ^Dn = the l evel of Q^, Qq, Qq, or Qq, respectively, before the most-recent i transition of the clock. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS295B -55°Cto125°C 

SN74LS295B . 0°Cto70°C 

Storage temperature range -65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 




SN54LS295B 

SN74LS295B 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.75 

5 5.25 

V 

'OH 

High-level output current 

- 1 

-2.6 

K3M 

>OL 

Low-level output current 

12 

24 

HBE3B 

fclock 

Clock frequency 

0 


30 

0 

30 

wmrm 

*w(clock) 

Width of clock pulse 

16 

16 

ns 

‘su 

Setup time, high-level or low-level data 

20 

20 

ns 


Setup time, LD/SH to CLK 

high-level 

25 

25 

ns 


low-level 

30 

30 

*h 

Hold time, high-level or low-level data 

20 

20 

ns 

‘h 

Hold time, high-level or low-level LD/SH to CLK 

0 

0 

ns 

Ta 

Operating free-air temperature 

-55 


125 

M 1 

70 

°c 
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SN54LS295B, SN74LS295B 

4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS 

WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS295B 

SN74LS295B 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|n High-level input voltage 


2 

2 

mm 

V|[_ Low-level input voltage 


0.7 

0.8 

mm 

V|« Input clamp voltage 

V CC = MIN, l| = — 18 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V CC = MIN, V| H = 2V, 

V|L = V|Lmax, IQH = MAX 

1 

B 

BOB 

V 

Vql Low-level output voltage 

V CC = MIN, V|h = 2V, 

V|l = V|l max 


0.25 0.4 

0.25 0.4 

V 

Iql “ 24 mA 


0.35 0.5 

Off-state output current, 
high-level voltage applied 

Vcc - MAX, V|L = V|Lmax, 

Vq * 2.7 V 

20 

20 

pA 

Off-state output current, 

lOZL 

low-level voltage applied 

V CC = MAX, V| H =2V. 

Vq = 0.4 V 

-20 

-20 

pA 

Input current at 
l| 

maximum input voltage 

V C C = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V C C “ M AX, V| = 2.7 V 

20 

20 

E9 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 


-0.4 

mon 

los Short-circuit output current§ 

V C c = max 

-30 -130 

-30 -130 


ICC Supply current 

V C c = MAX, See Note 2 

Condition A 

20 29 

20 29 

mA 

Condition B 

22 33 

22 33 


tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V CC = 5 V, T^ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: l cc is measured with the outputs open, the serial input and mode control at 4.5 V, and the data inputs grounded under the following 
conditions: 

A. Output control at 4.5 V and a momentary 3 V, then ground, applied to clock input. 

B. Output control and clock input grounded. 


switching characteristics, Vqq = 5 V, = 25 C, R|_ = 667 JTi 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

ma 

*max Maximum clock frequency 


30 45 


CBS 

tpLH Propagation delay time, low-to-high-level output 

C L = 45 pF, 

See Note 3 

14 

20 

BS 

tpHL Propagation delay time, high-to-low-level output 

19 

30 

EDI 

l PZH Output enable time to high level 

18 

26 

WM 

*PZL Output enable time to low level 


20 

30 


*PHZ Output disable time from high level 

C L = 5 pF, 

13 

20 

mm 

fPLZ Output disable time from low level 

See Note 3 

13 

20 

tea 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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Digital Design Avoids Analog 
Compensation Errors 

Easily Cascadable for Higher Order Loops 

Useful Frequency from DC to: 

50 MHz Typical (K Clock) 

35 MHz Typical (I/D Clock) 


description 


The SN54LS297 and SN74LS297 devices are designed 
to provide a simple, cost-effective solution to high- 
accuracy, digital, phase-locked-loop applications. These 
devices contain all the necessary circuits, with the ex- 
ception of the divide-by-N counter, to build first order 
phase-locked loops as described in Figure 1 . 

Both exclusive-OR (XORPD) and edge-controlled 
(ECPD) phase detectors are provided for maximum 
flexibility. 

Proper partitioning of the loop function, with many of 
the building blocks external to the package, makes it 
easy for the designer to incorporate ripple cancellation or 
to cascade to higher order phase-locked loops. 


SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOOP FILTERS 

D2629, JANUARY 1981 - REVISED MARCH 1988 


SN54LS297 . . . J OR W PACKAGE 
SN74LS297 . . . N PACKAGE 
(TOP VIEW) 


B[ 

A[ 

ENCTR[ 
K CLK[ 
I/D CLK[ 
D/U[ 
I/D OUT[ 
GND 


7T 

-Y 16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


]vcc 

]C 
]D 
] 0A2 

) ECPD OUT 
(XORPD OUT 
1 0B 
1 0A1 


SN54LS297 . . . FK PACKAGE 
(TOP VIEW) 


ENCTR 

]4 

is r 

D 

K CLK 

]5 

17 G 

0A2 

NC 

]6 

16 [ 

NC 

I/D CLK 

]7 

15 C 

ECPD OUT 

D/U 

]8 

14 [ 

XORPD OUT 


9 10 11 12 13 


The length of the up/down K counter is digitally pro- oq’u 11 " 11 ^ 

grammable according to the K counter function table. ^ 2 2 < o 

With A, B, C, and D all low, the K counter is disabled. 

.... - a i - i , r-* ~ ^ , . , NC-No internal connection 

With A high and B, C, and D low, the K counter is only 

three stages long, which widens the bandwidth or capture range and shortens the lock time of the loop. When A, B, C, and D 
are all programmed high, the K counter becomes seventeen stages long, which narrows the bandwidth or capture range and 
lengthens the lock time. Real-time control of loop bandwidth by manipulating the A through D inputs can maximize the overall 
performance of the digital phase-locked loop. 

MODULO CONTROLS 


CLOCK 

DOWN/UP CONTROL 
K-COUNTER 
ENABLE 



FIGURE 1— SIMPLIFIED BLOCK DIAGRAM 

Pin numbers shown are for J, N and W packages. 


PRODUCTION DATA documents contain information 

current as of publication date. Products conform to 'T'__ v 

specifications per the terms of Texas Instruments 1 t-XAb 

standard warranty. Production processing does not l\|CTPI 1V4 FNIT^ 

necessarily include testing of all parameters. I1>0 • l O 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


TTL Devices 






SN54LS297, SN74LS297 

DIGITAL PHASE-LOCKED-LOOP FILTERS 















SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKED-LOQP FILTERS 


K COUNTER FUNCTION TABLE 
(DIGITAL CONTROL) 


. 0 

C 

B 

A 

MODULO (K) 

■■ 


mm 

L 

Inhibited 

B 

mm 

wm> 

H 

2 3 

B 

B 

H 

L 

2 4 

mm 

■■ 

H 

H 

2 5 

mm 

H 

■■ 

L 

2 6 

B 

H 

H 

H 

2? 

Ml 

H 

H 

L 

28 

mm 

H 

H 

H 

29 

H 

mm 

mm 

L 

mm » 

H 


mm. 

H 


H 

B 

H 

L 

■ 

H 

H 

H 

H 

' 1 E M 1 1 1 

H 

H 

L 

L 

2 14 

H 

H 

L 

H 

2 15 

H 

H 

H 

L 

216 

H 

H 

H 

H 

217 


FUNCTION TABLE 
EXCLUSIVE-OR PHASE DETECTOR 


0A1 

0B 

XORPD OUT 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


FUNCTION TABLE 

EDGE-CONTROLLED PHASE DETECTOR 


0A2 

0B 

ECPD OUT 

H or L 

l 

H 

i 

H or L 

L 

H or L 

t 

No change 

t 

H or L 

No change 


2 


schematics of inputs and outputs 



operation 

The phase detector generates an error signal waveform that, at zero phase error, is a 50% duty cycle square wave. At 
the limits of linear operation, the phase detector output will be either high or low all of the time, depending on the 
direction of the phase error (0j n — 0 out ). Within these limits, the phase detector output varies linearly with the input 
phase error according to the gain k,-j, which is expressed in terms of phase detector output per cycle of phase error. 
The phase detector output can be defined to vary between ±1 according to the relation: 


PD Output = 


% high — % low 


100 


The output of the phase detector will be kd 0 e , where the phase error <p e = 0j n — 0out- 


( 1 ) 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 


































TTL Devices 


SN54LS297, SN74LS297 

DIGITAL PHASE-LOCKED-LOOP FILTERS 


Exclusive-OR phase detectors (XORPD) and edge-controlled phase detectors (ECPD) are commonly used digital types. 
The ECPD is more complex than the XORPD logic function, but can be described generally as a circuit that changes 
states on one of the transitions of its inputs, for an XORPD is 4 because its output remains high (PD output = 1) 
for a phase error of 1/4 cycle. Similarly, for the ECPD is 2 since its output remains high for a phase error of 1/2 
cycle. The type of phase detector will determine the zero-phase-error point, i.e., the phase separation of the phase 
detector inputs for <p e defined to be zero. For the basic DPLL system of Figure 2, <t> e = 0 when the phase detector 
output is a square wave. The XORPD inputs are 1/4 cycle out of phase for zero phase error. For the ECPD, 4> e - 0 
when the inputs are 1/2 cycle out of phase. 



FIGURE 2— DPLL USING EXCLUSIVE-OR PHASE DETECTION 


The phase detector output controls the up/down input to the K counter. The counter is clocked by input frequency 
Mf c , which is a multiple M of the loop center frequency f c . When the K counter recycles up, it generates a carry pulse. 
Recycling while counting down generates a borrow pulse. If the carry and borrow outputs are conceptually combined 
into one output that is positive for a carry and negative for a borrow, and if the K counter is considered as a frequency 
divider with the ratio Mf c /K, the output of the K counter will equal the input frequency multiplied by the division 
ratio. Thus the output from the K counter is (kj 0 e Mf c )/K. 

The carry and borrow pulses go to the increment/decrement { I/D) circuit, which, in the absence of any carry or 
borrow pulse, has an output that is 1/2 of the input clock I/D CLK. The input clock is just a multiple, 2N, of the loop 
center frequency. In response to a carry or borrow pulse, the I/D circuit will either add or delete a pulse at I/D OUT. 
Thus the output of the I/D circuit will be Nf c + (k c j0 e Mf c )/2K, 

The output of the N counter (or the output of the phase-locked loop) is thus: 

f 0 = fc+ (kd<f e Mf c )/2KN 

If this result is compared to the equation for a first-order analog phase-locked loop, the digital equivalent of the gain 
of the VCO is just Mf c /2KN or f c /K for M = 2N. 

Thus the simple first-order phase-locked loop with an adjustable K counter is the equivalent of an analog phase-locked 
loop with a programmable VCO gain. 
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SN54LS297, SN74LS297 
DIGITAL PHASE-LOCKEDLOOP FILTERS 


i 1 




FIGURE 3-DPLL USING BOTH PHASE DETECTORS IN A RIPPLE-CANCELLATION SCHEME 

absolute maximum rating over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS297 — 55° C to 1 25° C 

SN74LS297 0°Cto 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS297 

SN74LS297 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

^CC Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

lOH High-level output current 

l/D OUT 

- 1.2 

- 1.2 

M3M 

EXOR, ECPD 

-400 

-400 

IBB 

lOL Low-level output current 

I/D OUT 

12 

24 

Em 

XOR, ECPD 

4 

8 


fclock Clock frequency 

K Clock 

0 32 

0 32 


I/D Clock 

0 16 

0 16 


t w Width of clock input pulse 

K Clock 

16 

16 

ns 

I/D Clock 

33 

33 


t su , to K Setup time to K Clock t 

U/D, ENCTR 

30 

30 

ns 

th Hold time from K Clock t 

U/D. ENCTR 

0 

0 

ns 

T a Operating free-air temperature 

- 55 125 

o 

r--> 

o 

°c 
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SN54LS297, SN74LS297 

DIGITAL PHASELOCKEDLOOP FILTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS297 

MIN TYPt MAX 

SN74LS297 

MIN TYPt MAX 

UNIT 

V|p| High-level input voltage 


2 

2 

V 

V|(_ Low-level input voltage 


0.7 

0.8 

V 

V|K Input clamp voltage 

VcC = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

High-level 

v OH 

output voltage 

I/D OUT 

V CC = MIN, V|H = 2V, 

V IL ~ V IL max 

lOH = MAX 

2.4 

2.4 

V 

Others 

l 0 H = MAX 

2.5 

2.7 

Low-level 

v OL 

output voltage 

I/D OUT 

V CC = MIN, V ,p| = 2 V, 

V|(_ = V||_ max 

*OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

Others 

lOL = A m A 

0.25 0.4 

0.25 0.4 

•OL = 8 mA 


0.35 0.5 

Input current at 
l| maximum input 

voltage 


V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

High-level 

I IH 

input current 

U/D, EN, 0A1 

Vcc = MAX, V| = 2.7 V 

40 

40 

HA 

<t>B 

60 

60 

All others 

20 

20 

Low-level 

1 1 L 

input current 

U/D, EN, 0A1 

’ Vcc = MAX, V| = 0.4 V 

V| = 0.4 V 

-0.8 

- 0.8 

mA 

<t> B 

-1.2 

-1.2 

All others 

-0.4 

-0.4 

Short-circuit 

Ins 

output current § 

I/D OUT 

Vqc ~ max 

-30 -130 

-30 -130 

mA 

Others 

-20 -100 

-20 -100 

ICC Supply current 

Vcc = MAX, All inputs grounded. 

All outputs open 

75 120 

75 120 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are of Vqq = 5 V, = 25° C. 

§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETERS 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

WfglS 

fmax 

KCLK 

I/D OUT 

R(_ = 667 Cl, 

C[_= 45 pF, 

See Note 2 

32 50 

MHz 

l/DCLK 

I/D OUT 

16 35 

tPLH 

I/D CLK t 

I/D OUT 

15 25 

ns 

IPHL 

I/D CLK t 

I/D OUT 

22 35 

ns 

tPLH 

0A1 or 0B 

Other input low 

XOR OUT 

R|_= 2kH, 

= 45 pF, 

See Note 2 

10 15 

ns 

0A1 or <pB 

unrnmnymim 

XOR OUT 

17 25 

IPHL 

0A1 or 0B 

Other input low 

XOR OUT 

15 25 

ns 

0A1 or 0B 

Other input high 

XOR OUT 

17 25 

tPLH 

0B ; 


ECPD OUT 

20 30 

ns 

*PHL 

0A2l 

ECPDOUT 

20 30 

ns 


f tp|_H = propagation delay time, low-to-high-level output 
tp|-|L = propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54298, SN54LS298, SN74298, SN74LS298 
QUADRUPLE 2-IPJPUT MULTIPLEXERS WITH STORAGE 


Selects One of Two 4-Bit Data Sources 
and Stores Data Synchronously with 
System Clock 

Applications: 

Dual Source for Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring New 
Data 

Implement Separate Registers Capable of 
Parallel Exchange of Contents Yet Retain 
External Load Capability 


MARCH 1974 - REVISED MARCH 1988 


SN54298, SN54LS298 . . . J OR W PACKAGE 
SN74298 . . . N PACKAGE 
SN74LS298 . . . D OR N PACKAGE 
(TOP VIEW) 


B2 C 

1 

^Jie 

11 Vcc 

A2 C 

2 

15 

D Qa 

Al C 

3 

14 

H Qb 

B1 C 

4 

13 

J Qc 

C2 C 

5 

12 

U Qd 

D2 C 

6 

11 

J CLK 

D1 C 

7 

10 

J WS 

GND C 

8 

9 

: ci 


Universal Type Register for Implementing 
Various Shift Patterns; Even Has Compound 
Left-Right Capabilities 

description 

These monolithic quadruple two-input multiplexers 
with storage provide essentially the equivalent 
functional capabilities of two separate MSI functions 
(SN54157/SN74157 or SN54LS157/SN74LS157 and 
SN54175/SN74175 or SN54LS175/SN74LS175) in a 
single 16-pin package. 

When the word-select input is low, word 1 (A1, B1, 
Cl, D1) is applies to the flip-flops. A high input to 
word select will cause the selection of word 2 (A2, 
B2, C2, D2). The selected word is clocked to the 
output terminals on the negative-going edge of the 
clock pulse. 

Typical power dissipation is 195 milliwatts for the 
'298 and 65 milliwatts for the 'LS298. SN54298 
and SN54LS298 are characterized for operation over 
the full military temperature range of — 55°C to 
125°C; SN74298 and SN74LS298 are characterized 
for operation from 0°C to 70°C. 


SN54LS298 . . . FK PACKAGE 
(TOP VIEW) 


INI CM O U < 

< tn Z > O 



Qb 

Qc 

NIC 

Qd 

CLK 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

WORD 

CLOCK 

SELECT 

Q A q b q c Qd 

L 1 

H | 

X H 

al bl cl dl 

a2 b2 c2 d2 

q A0 q B0 q C0 q D0 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
i = transition from high to low level 

al, a2, etc. = the level of steady-state input at A1, A2, etc. 
Qao* q B 0« etc - = the level °f q A' q B* etc - entered on the 

most-recent I transition of the clock input. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54298, SN54LS298, SN74298, SN74LS298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 



logic symbol' 


logic diagram (positive logic) 


w<t CO) 




Aid?) | 

n 

CN 

CN 

< 

1,2D 

R1 (4) 


B2— 11! 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 



M 

M 

H 




schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 

V CC T 



Clock: R eq = 4 kS7 NOM 
All other inputs: R e q = 6 kf2 NOM 


TYPICAL OF ALL OUTPUTS 

--- — ~t — V CC 
100 n NOM i 


1 EQUIVALENT OF DATA INPUTS j 

V CC- 

| 15 kn NOM 

INPUT- 

r j+J- r — 

y 


■LS298 





TYPICAL OF ALL OUTPUTS 

♦— v CC 

120 n NOM < 









SN54298, SN74298 
QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54298 — 55°C to 1 25°C 

SN74298 0°C to 70°C 

Storage temperature —65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYPt MAX 

UNIT 

V|h High-level input voltage 


2 

V 

Vjl Low-level input voltage 


0.8 

V 

V|k Input clamp voltage 

V CC = MIN, l| = — 1 2 mA 

-1.5 

V 

Vqi-i High-level output voltage 

V CC = MIN, V| H = 2 V, 

V 1 L = 0.8 V, l OH = —800 pA 

2.4 3.2 

V 

Vql Low-level output voltage 

V CC = MIN, V| H = 2 V, 

V| L — 0.8 V, I 0 l - 1 6 mA 

0.4 

V 

l| Input current at maximum input voltage 

Vcc = MAX, V| = 5.5 V 

1 

mA 

lipi High-level input current 

V CC = MAX, V| = 2.4V 

40 

pA 

1 1 1 _ Low-level input current 

V CC = MAX, Vj = 0.4 V 

-1.6 

mA 

Iqs Short-circuit output current§ 

V C c = MAX 

SN 54298 

-20 -57 

mA 

SN 74298 

-18 -57 

ICC Supply current 

Vcc = MAX - See Note 2 

39 65 

mA 



SN54298 

SN74298 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 


High-level output current, Iqh 

-800 

-800 

EQi 

Low-level output current, Iql 

16 

16 



20 

20 

9E9I 

Setup time, t su 

Data 

15 

15 

ns 

Word select 

25 

25 

Hold time, tf, 

Data 

5 

5 

ns 

Word select 

0 

0 

Operating free-air temperature, Ta 

-55 125 

O 

r» 

o 

“c 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at Vqq = 5 V,T^ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: With all outputs open and all inputs except clock low, Iqq is measured after applying a momentary 4.5 V, followed by ground, to 
the clock input. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 

C L = 15 pF, R L = 400 n, 

See Note 3 

18 27 

ns 

tpRL Propagation delay time, high-to-low-level output 

21 32 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS298, SN74LS298 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note D 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS298 -55°Cto125°C 

SN74LS298 0°C to 70° C 

Storage temperature range -65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS298 

SN74LS298 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


mm 

High-level output current, Iqh 

-400 

-400 

Bal 

Low-level output current, Iql 

4 

8 


Width of clock pulse, high or low level, t w 

20 

20 


Setup time, t su 

Data 

15 

15 

ns 

Word select 

25 

25 

Hold time, t^ 

Data 

5 

5 

ns 

Word select 

0 

0 

Operating free-air temperature, T/\ 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS298 

SN74LS298 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.7 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH High-level output voltage 

V C c = MIN, V|h = 2 V, 

v IL = v IL max > *OH = — 400 pA 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V C c = MIN, V|H = 2V, 

V|L = V IL max 

lOL = 4 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 


0.35 0.5 

Input current at 
li 

maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V C c = MAX, V| = 2.7 V 

20 

20 

PA 

l|L Low-level input current 

V C C “ MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

lOS Short-circuit output current§ 

Vcc = max 

-20 -100 

-20 -100 

mA 

ICC Supply current 

Vcc “ MAX, See Note 2 

13 21 

13 21 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

A 1 1 typical values are at Vqq = 5 V, - 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: With all outputs open and all inputs except clock low, \qq ' s measured after applying a momentary 4.5 V, followed by ground, to 
the clock input. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-leve! output 

! C L = 15pF, R L = 2 kn, 
j See Note 3 

18 27 

ns 

tpHL Propagation delay time, high-to-low-level output 

21 32 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54298, SIM54LS298, SN74298, SN74LS298 
QUADRUPLE 2-IPJPUT MULTIPLEXERS WITH STORAGE 


TYPICAL APPLICATION DATA 


This versatile multiplexer/register can be connected to operate as a shift register that can shift N-places in a single 
clock pulse. 


The following figure illustrates a BCD shift register that will shift an entire 4-bit BCD digit in one clock pulse. 


CLOCK 


PARALLEL LOAD 



WORD SELECT 



When the word-select input is high and the registers are clocked, the contents of register 1 is transferred (shifted) to 
register 2 and etc. In effect, the BCD digits are shifted one position. In addition, this application retains a parallel-load 
capability which means that new BCD data can be entered in the entire register with one clock pulse. This arrangement 
can be modified to perform the shifting of binary data for any number of bit locations. 

Another function that can be implemented with the '298 or 'LS298 is a register that can be designed specifically for 
supporting multiplier or division operations. The example below is a one place/two-place shift register. 


CLOCK 


'181, 'LS181, or 'S181 
(ALU) 

FO FI F2 F3 


Hi 


A1 A2 B1 B2 Cl C2 D1 D2 
(>CK '298 or 'LS298 WS 

Qa Qb Qc Qd 


'181, 'LS181, or 'SI 8 1 
(ALU) 

FO FI F2 F3 




A1 A2 B1 B2 Cl C2 D1 D2 
r“C|>CK '298 or 'LS298 WS 

Qa Qb Qc Qp 


WORD 

'SELECT 


When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALU's) are shifted one 
place. When word select is high and the registers are clocked, the data is shifted two places. 
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SPJ54LS299, SN54S299, SN74LS299, SM74S299 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


Multiplexed Inputs/Outputs Provide 
Improved Bit Density 

Four Modes of Operations: 

Hold (Store) Shift Left 

Shift Right Load Data 


• Operates with Outputs Enabled or at High Z 

• 3-State Outputs Drive Bus Lines Directly 

• Can Be Cascaded for IM-Bit Word Lengths 


MARCH 1974 - REVISED MARCH 1988 


SN54LS299, SN54S299 . . . J OR W PACKAGE 
SN74LS299, SN74S299 . . . DW OR N PACKAGE 
(TOP VIEW) 


soC 
G1 C 

G2 C 
G/Qq C 
E/Q E C 

c/q c L 

a/q a L 

0a:C 

clrL 

GND C 


U 20 


3vcc 

Dsi 

:sl 

Dq h - 

Jh/q h 

3f/q f 

Dd/q d 

3b/q b 

Dclk 

Dsr 


• SN54LS323 and SN74LS323 Are Similar But 
Have Synchronous Clear 


SN54LS299, SN54S299 . . . FK PACKAGE 
(TOP VIEW) 


• Applications: 

Stacked or Push-Down Registers 
Buffer Storage, and Accumulator 
Registers 



GUARANTEED 

TYPICAL 

TYPE 

SHIFT (CLOCK) 

POWER 


FREQUENCY 

DISSIPATION 

'LS299 

25 MHz 

1 75 mW 

'S299 

50 MHz 

700 mW 


G/Qg ] 4 
E/Qe ] 5 

C/Q C ] 6 
a/q a ] 7 
0A']8 


|3 lo </5 > <73 

I J l_I I— J I — I l_J ' 

3 2 1 20 19 


18 [ SL 
1 7 [ OH’ 

'6 [ H/Q H 
15 [F/Qf 
14 [ D/Qd 


ICC O DC 54 CO 
-J Z (/J -JO 
IO o U-' 



description 

These Schottky TTL eight-bit universal registers feature multiplexed inputs/outputs to achieve full eight-bit data 
handling in a single 20-pin package. Two function-select inputs and two output-control inputs can be used to choose 
the modes of operation listed in the function table. 


Synchronous parallel loading is accomplished by taking both function-select lines, SO and SI, high. This places the 
three-state outputs in a high-impedance state, which permits data that is applied on the input/output lines to be clocked 
into the register. Reading out of the register can be accomplished while the outputs are enabled in any mode. A direct 
overriding input is provided to clear the register whether the outputs are enabled or off. 


FUNCTION TABLE 



INPUTS 

INPUTS/OUTPUTS 

OUTPUTS | 

MODE 


FUNCTION 

OUTPUT 


SERIAL 











CLR 

SELECT 

CONTROL 

CLK 

< 

a 

< 

CO 

a 

m 

n 

o 

o 

d/o d 

E/Q e 

f/q f 

g/q g 

Z 

a 

z 

Qa- 

Qh- 



SI 

SO 

G1 f 

G2* 


SL 

SR 












L 

X 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Clear 

L 

L 

X 

L 

L 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 


L 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

Hold 

H 

L 

L 

L 

L 

X 

X 

X 

Qao 

q bo 

Q co 

°D0 

Qeo 

Qfo 

q go 

Qho 

o 

< 

o 

0 

1 
o 

H 

X 

X 

L 

L 

L 

X 

X 

q ao 

°B0 

Q co 

q do 

q eo 

Qfo 

q go 

q ho 

Qao 

q ho 

Shift Right 

H 

L 

H 

L 

L 

t 

X 

H 

H 

0 A n 

°Bn 

QCn 

°Dn 

QEn 

QFn 

a G n 

H 

Q G n 

H 

L 

H 

L 

L 

T 

X 

L 

L 

a An 

0 B n 

o 

o 

°Dn 

a E n 

QFn 

QGn 

L 

QGn 

Shift Left 

H 

H 

L 

L 

L 

t 

H 

X 

°Bn 

Q Cn 

dDn 

QEn 

QFn 

°Gn 

QHn 

H 

Q B n 

H 

H 

H 

L 

L 

L 

f 

L 

X 

Qfin 

QCn 

°Dn 

QEn 

QFn 

QGn 

QHn 

L 

OBn 

L 

Load 

H 

H 

H 

X 

X 

t 

X 

X 

a 

b 

c 

d 

« 

f 

9 

h 

a 

h 


t When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, 
sequential operation or clearing of the register is not affected. 


a ... h ~ the level of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop 
outputs are isolated from the input/output terminals. 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS299, SN54S299, SN74LS299, SN74S299 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 








SPJ 54LS299, SN74LS299 
8 BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (s ee Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS299 — 55°C to 125°C 

SN74LS299 0°C to 70°C 

Storage temperature — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS299 

SN74LS299 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

thru 

-1 

-2.6 

mA 

□a' ° r q h' 

-0.4 

-0.4 

Low-level output current, 1 q l_ 

thru Qf-j 

12 

24 

mA 

q A' or q h' 

4 

8 

Clock frequency, f c | 0 ck 

0 20 

0 20 


Width of clock pulse, t w ( c | oc |<) 

Clock high 

30 

30 

ns 

Clock low 

18 

10 

Width of clear pulse, t w ( c | ear ) 

Clear low 

25 

20 

ns 

Setup time, t su 

Select 

351 

35t 

ns 

High-level data^ 

20 1 

20 f 

Low-level data^ 

201 

20t 

Clear inactive-state 

24t 

201 


Select 

101 

101 

ns 

Dataf 

3t 

Ot 

Operating free-air temperature, T /\ 

-55 125 

0 70 

°c 


t Data includes the two serial inputs and the eight input/output data lines. 
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SN54LS299, SN74LS299 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS299 

SN74LS299 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | (_i High-level input voltage 


2 

2 

mm 

V 1 1 _ Low-level input voltage 


0.7 

0.8 

mm 

V|«; Input clamp voltage 

Vcc = MIN, l| = —18 mA 

-1.5 

-1.5 

mm 

v OH High-level output voltage 

Q a thru Qh 

Vcc = MIN, V|h = 2V, 

V|l = ViLmax, Iqh = MAX 

2.4 3.2 

2.4 3.1 

V 

Qa' or Q H - 

2.5 3.4 

2.7 3.4 

v OL Low-level output voltage 

Q a thru Q h 

Vcc = MIN, 

V,h = 2V, 

V| l = Vn_max 

Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

'OL = 24 mA 


0.35 0.5 

Qa- ° r q h- 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

Iql = 8 mA 


0.35 0.5 

Off-state output current, 
high-level voltage applied 

Q a thru Q(_| 

V C c = MAX, V| H = 2 V, 

V 0 = 2.7 V 

40 

40 

mA 

Off-state output current, 

lOZL 

low-level voltage applied 

Q/\ thru Qh 

V CC -MAX, V m = 2 V, 

V 0 = 0.4 V 

-400 

-400 

pA 

Input current at maximum 

l| 

input voltage 

SO, SI 

v C c = max 

V| = 7 V 

200 

200 

PA 

A thru H 

V| = 5.5 V 

100 

100 

Any other 

V| = 7 V 

100 

100 

l|H High-level input current 

A thru H,S0, SI 

Vcc = max, V| = 2.7 V 

40 

40 

pA 

Any other 

20 

20 

l||_ Low-level input current 

SO, SI 

Vcc = MAX, V| = 0.4 V 

-0.8 

-0.8 

mA 

Any other 

-0.4 

-0.4 

Iqs Short-circuit output current § 

X 

o 

S3 

< 

o 

Vcc = MAX 

-30 -130 

-30 -130 

mA 

Qa- or o H - 

-20 -100 

-20 -100 

ICC Supply current 

Vcc = MAX 

33 53 

33 53 

mA 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vqq = 5 V, T A = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, = 25° C 


PARAMETERll 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Imax 



See Note 2 

20 

35 


MHz 

tPLH 

CLK 

Qa- °r Qh' 

R L = 2 kn. 

C L = 15 pF 


22 

33 

ns 

IPHL 


26 

39 

IPHL 

CLR 

Qa' or Qh' 




27 

40 

ns 

tPLH 

CLK 

Qa thru Q|_| 




17 

25 

ns 

IPHL 

R l = 665 n. 

C L = 45 pF 


26 

39 

IPHL 

CLR 

Q A thru Q^-j 


26 

40 

ns 

tPZH 

G1, G2 

Q A thru Q H 




13 

21 

ns 

IPZL 




19 

30 

1PHZ 

G1, G2 

Q/\ thru Qh 

R l = 665 n, 

C L = 5 pF 


10 

20 

ns 

'PLZ 




10 

15 


^ *max = maximum clock frequency 
tpLH = propagation delay time, low-to high-level output. 
tpH l s propagation delay time, high-to-low-level output 
tpZH ^ output enable time to high level 
tp^L = output enable time to low level 
tpHz s output disable time from high level 
*PLZ ^ output disable time from low level 

NOTE 2: For testing f max , all outputs are loaded simultaneously, each with C[_ and R|_ as specified for the propagation times. 
Load circuits and voltage waveforms are shown in Section 1. 
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SN54S299, SN74S299 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


schematics of inputs and outputs 


EQUIVALENT OF CLOCK AND 
CLEAR INPUTS 


EQUIVALENT OF G1 
AND G2 INPUTS 


EQUIVALENT OF A THRU H t , SO, SI, 
SHIFT RIGHT, AND SHIFT LEFT INPUTS 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S299 (See Note 1) -55°Cto 125°C 

SN74S299 0°C to 70 °C 

Storage temperature range -65°Cto 150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54S299 

SN74S299 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

Qa thru Qj_| 

-2 

-6.5 

mA 

Qa' or q h' 

-0.5 

-0.5 

Low-level output current, 1 q |_ 

Q/\ thru 

20 

20 

mA 

□a' or q H' 

6 

6 

Clock frequency, f c lock 

0 50 

0 50 

MHz 

Width of clock pulse, t^cio^) 

Clock high 

10 

10 

ns 

Clock low 

10 

10 

Width of clear pulse, t w ( c |ear) 

Clear low 

10 

10 

ns 

Setup time, t su 

Select 

151 

151 

ns 

High-level data* 

71 

71 

Low-level data* 

51 

51 

Clear inactive-state 

101 

101 

Hold time, th 

Select 

51 

51 

ns 

Data* 

51 

51 

Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


* Data includes the two serial inputs and the eight input/output data lines. 
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SN54S299, SN74S299 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


High-level input voltage 


Low-level input voltage 


Input clamp voltage 


High-level output voltage 


Low level output voltage 


Off-state output current, 
high-level voltage applied 


Off-state output current, 
low-level voltage applied 


Input current at maximum input voltage 


High-level input current 


Low-level input current 


Short-circuit output current? 


TEST CONDITIONS* 


MIN TYPt MAX UNIT 


Supply current 


SO, SI 


Any other 


Q/\ thru Q 


Q A ' or Qh- 



Qa thru Qf~j 


Q A ' or Qh' 


Q A thru Qh 


A thru H, SO, SI 


Any other 


V CC = MIN, 


Vqc 7 MIN, 


V m = 2V, 


V|l = 0.8 V, l 0H =MAX 


V C C = MIN, V| H = 2V, 
V|l = 0.8 V, Iql = MAX 


V C c = MAX, V| H = 2V, 
Vq = 2.4 V 


V C c = MAX, V| H = 2V, 
Vq = 0.5 V 


V C C = MAX, V| = 5.5 V 


V C c = MAX, V| = 2.7 V 


V CC = MAX, V| = 0.5 V 


Vqc 7 MAX 



* For conditions shown as MIN or M AX , use the appropriate value specified under recommended operating conditions. 
tAII typical values are at Vqq = 5 V, T a = 25°C. 

§ Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one secon 


switching characteristics, Vcc = 5 V, Ta = 25° C 



Ifmax = maximum clock frequency 
tpLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
tp2H = output enable time to high level 
tpzL = output enable time to low level 
tpHZ = output disable time from high level 
tpLz = output disable time from low level 

NOTE 2: For testing f max all outputs are loaded simultaneously, each with C(_ and R|_ as specified for the propagation times. 


Load circuits and voltage waveforms are shown in Section 1 . 




























































SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATORS 

D2418, DECEMBER 1978 - REVISED MARCH 1988 


• Crystal-Controlled Oscillator Operation 
from 1 MHz to 20 MHz 

• 2-Phase Driver Outputs 
'LS321 

• Similar to 'LS320 But Includes f/2 and 
f/4 Count-Down Outputs 

description 

The 'LS320 is a crystal-controlled oscillator/clock 
driver. It features complementary standard and high- 
current driver outputs. A synchronization flip-flop is 
included. 

The driver outputs, F' and F' have very-low impedance 
and can be used to drive highly capacitive TTL-level 
lines. If the driver outputs are not used, then the Vcc' 
terminal can be left open. 

The 'LS321 is identical to the 'LS320 except it 
additionally features two count-down outputs, F/2 and 
F/4. 

These circuits were designed for crystal control of 
frequency and capacitive control is not recommended. 
If a fundamental crystal is used, an inductor of 5 to 160 
pH is required to be connected between the tank 1 and 
tank 2 inputs, t 

Interaction of the driver outputs with the other outputs 
limits useful frequencies as shown in the frequency- 
limits table. 

The SN54LS320 and SN54LS321 are characterized for 
operation over the full military temperature range of 
— 55 °C to 125°C. The SN74LS320 and SN74LS321 
are characterized for operation from 0 °C to 70 °C. 

logic symbols* 


SN54LS320 . . . J OR W PACKAGE 
SN74LS320 . . . N PACKAGE 
(TOP VIEW) 



TANK1 d 

r 

^16 

INcc 

TANK2 d 

2 

15 

HXTAL2 

GND1 d 

3 

14 

U XTAL1 

FFQd 

4 

13 

] NC 

FFDd 

5 

12 

Df 

NCd 

6 

11 

Dvcc' 

Fd 

7 

10 

3f 

GND2d 

8 

9 



SN54LS321 . . . J PACKAGE 
SN74LS321 . . . N PACKAGE 


TANK1 d 

TT 

Jl6 

Hvcc 

TANK2 d 

2 

15 

HXTAL2 

GND1 d 

3 

14 

Dxtali 

FFQd 

4 

13 

D F/2 

FFDd 

5 

12 

□ f 

F/4 d 

6 

11 

3v CC ' 

Fd 

7 

10 

Df' 

GND2d 

8 

9 

> 


NC - No internal connection 

For chip carrier information, 
contact the factory. 


FREQUENCY LIMITS 



OUTPUTS IN USE 

V CC 

v cc' 

fmax 

Driver outputs only 

5 V 

5 V 

20 MHz 

Other outputs only 

5 V 

Open 

20 MHz 

Driver and any other outputs 

5 V 

5 V 

10 MHz 


G 

JUT- 


O 


CTRDIV2 

> + 


CTRDIV4 

> + 

ID 

>C1 


fThe value of the inductor is selected from the graph in Figure 2. Use the next higher standard inductor value if the selected value is not available. If a third over- 
tone crystal is used, a tuned tank is necessary. The center frequency of the tuned tank is determined by the equation f = '/i rr\/l_C. 

*These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 


PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
spacifications per the terms of Texas Instruments 
standard warranty. Production processing doss not 
nacassarily include tasting of all paramatars. 
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SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATORS 


logic diagram (positive logic) 



FFD 

TANK 1 

TANK 2 

XTAL 1 

XTAL 2 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Supply voltage, Vcc 7 V 

Input voltage to FFD terminal -0.5 V to 7 V 

Operating free-air temperature range: SN54LS320, SN54LS321 — 55° C to 125°C 

SN74LS320, SN74LS321 0°Cto70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminals. 


recommended operating conditions 



SN54LS320 

SN54LS321 

SN74LS320 

SN74LS321 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

F' or F' 

-12 

-24 

mA 

F, F, F/2, F/4 

-0.4 

-0.4 

Low-level output current, Iql 

F' or F' 

12 

24 

mA 

F, F, F/2, F/4 

4 

8 

Output frequency, f 0 ut 

F/2 CLS321) 

0.5 10 

0.5 10 

MHz 

F/4 (‘LS321 ) 

0.25 5 

0.25 5 

F or F 

1 20 

1 20 

Operating free-air temperature, Ta 

-55 125 

o 

o 

°C 


Input and output schematics are similar to those shown for SN74LS326. 
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SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS320 

SN54LS321 

SN74LS320 

SN74LS321 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

V CC = MIN, V CC ' = MIN, !| = — 18 mA 

-1.5 

-1.5 

V 

High-level 

V 0 H 

output voltage 

m 

V CC = 4.5V, V cc ’ = 4.5 V, loH = -12mA 

2.4 3.3 


V 

V CC = 4.75 V, V CC ' = 4.75 V, l 0 H = -24 mA 


2.7 3.3 


V C c = MIN, V | H = 2 V, l O H = -400pA 

2.4 3.4 

2.7 3.4 

Low-level 

v OL 

output voltage 


Vqc = MIN, Vcc = MIN 

lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

'OL = 24 mA 


0.35 0.5 

Others 

Vcc = MIN, V|L = V|Lmax 

'OL = A mA 

0.25 0.4 

0.25 0.4 

'OL = 8 mA 


0.35 0.5 

Input current at 

l| 

maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V C c = MAX, V | = 2.7 V 

20 

20 

uA 

l|L Low-level input current 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

—1 

Short-circuit 

'OS s 

output currents 

V C C = MAX 

-20 -100 

-20 -100 

mA 

Supply current 

Irr 

from Vqq 

V C c = MAX, FFDatGND 

'LS320 

42 70 

42 70 

mA 

'LS321 

47 75 

47 75 

, Supply current 

^ from Vcc 

V C c = MAX, V C c' = MAX, FFDatGND 

4 8 

4 8 

mA 



tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

£ All typical values are at Vqq = 5 V, Vqq' = 5 V, and = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. Outputs F ' and F' do 
not have short-circuit protection and these limits do not apply. 


switching characteristics, Vcc = 5 V, Vcc = 5 V, Ta = 25° C 


PARAMETER 

OUTPUTS 

TEST CONDITIONS^ 

'LS320 

'LS321 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

f m ax Maximum operating 
frequency 

F/2 

C L = lOOpF 

R L = 667 n 


10 15 

MHz 

F/4 


5 7.5 

All others 

R L = 2 kD 

20 30 

20 30 

t r Rise time, 1 V to 3 V 

F', F' 

C L = 50pF 

R l = 667 n 

6 12 

6 12 

ns 

C L = lOOpF 

7 14 

7 14 

C L = 200 pF 

7 14 

7 14 

Others 

C L = 50pF 

R L = 2 k!2 

11 22 

11 22 

C L = lOOpF 

25 40 

25 40 

C L = 200 pF 

45 70 

45 70 

t r Fall time, 3 V to 1 V 

F', F' 

C L = 50 pF 

R l = 667 n 

5 10 

5 10 

ns 

C L = lOOpF 

5 10 

5 10 

C L = 200 pF 

6 12 

6 12 

Others 

Cl = 50 pF 

Rl= 2 kn 

CN 

CD 

6 12 

C L = lOOpF 

10 20 

10 20 

C L = 200 pF 

17 30 

17 30 


f Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATORS 


TYPICAL APPLICATION DATA 

The SN54/74LS320 and 'LS321 are crystal-controlled oscillators. Figure 1 shows the device with all required 
external components. 



1 . Determination of C and L are as follows: 

a. Inductance L 

Select Inductance L according to Figure 2. 

b. Capacitor C 

= Cs-Cp-Cl 

= parasitic board capacitance 
= parasitic capacitance of the inductor 
= inductance 

= required capacitance calculated as follows: 

= 1 

(2 -f q ) 2 -L 

'q > 12 MHz, C = Opf 

2. Electrical characteristic for the crystal: 

The quartz crystal used as a frequency reference should be designed for series mode operation 
with a resistance in the 20 Q to 75 Q range and be capable of a minimum 2 mw power dissipation. 

It is recommended to use a tuned tank also for fundamental crystals. 


C 

Where: Cp 

c L 

L 

cs 

cs 
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I * Multiplexed Inputs/Outputs 
Provide Improved Bit Density 

• 3-State Outputs Drive Bus 
Lines Directly 

• Sign Extend Function 

• Direct Overriding Clear 


description 

These low-power Schottky eight-bit shift registers 
feature multiplexed input/output data ports to achieve 
full eight-bit data handling in a single 20-pin package. 
Serial data may be entered into the shift-right register 
through either the DO or the D1 input as selected by the 
data select input. A serial output (Qh'I is also provided 
to facilitate expansion. Synchronous parallel loading is 
accomplished by taking both the register enable and the 
S/P inputs low. This places the three-state input/out- 
put ports in the data input mode. Data are entered on 
the low-to-high transition of the clock. The data extend 
function repeats the sign in the Qa flip-flop during shif- 
ting. A direct overriding clear input clears the internal 
registers when taken low whether the outputs are enabl- 
ed or off. The output enable does not interfere with syn- 
chronous operation of the register. 


SN54LS322A, SN74LS322A 
8 BIT SHIFT REGISTERS WITH SIGN EXTEND 


D2411, OCTOBER 1977 - REVISED MARCH 1983 


SN54LS322A . . . J OR W PACKAGE 
SN74LS322A . . . DW OR N PACKAGE 
(TOP VIEW) 


G C 

1 IJ20 

S/P C 

2 19 

DO C 

3 18 

a/qa C 

4 17 

C/QcC 

5 16 

E/Qe L 

6 15 

g/q g C 

7 14 

OE C 

8 13 

CLR C 

9 12 

GND C 

10 11 


SN54LS322A . . . FK PACKAGE 
(TOP VIEW) 

I CL O 
o'x o CO 

O cold > O 




FUNCTION TABLE 






INPUTS 





INPUTS/OUTPUTS 


OPERATION 

CLR 

REGISTER 

ENABLE 

G 

S/P 

SIGN 

EXTEND 

SE 

DATA 

SELECT 

DS 

OUTPUT 

ENABLE 

OE 

CLK 

a/q a 

b/q b 

C/Q C . 

. -H/Q H 

OUTPUT 

Qh' 

Clear 

L 

H 

X 

X 

X 

L 

X 

— 

L 

L 

L 

L 

L 

X 

H 

X 

X 

L 

X 

■9 

L 

L 

L 

L 

Hold 

mm 

H 

mm 

X 

X 

L 

X 

q ao 

°B0 

Q C0 

Qho 

q H0 

Shift Right 

H 

L 

H 

H 

L 

■£9 

Hj 


Q An 

°Bn 

°Gn 

°Gn 

H 

L 

H 

H 

H 




c 

< 

O 

°Bn 

°Gn 

°Gn 

Sign Extend 


L 

mm 

L 

X 

L 

t 

°An 

°An 

°Bn 

°Gn 

QGn 

Load 

H 

L 

L 

* 

X 

X 

t 

a 

b 

c 

h 

h 


When the output enable is high, the eight input/output terminals are disabled to the high-impedance state; however, sequential operation 
or clearing of the register is not affected. If both the register enable input and the S/P input are low while the clear input is low, the reg- 
ister is cleared while the eight input/output terminals are disabled to the high-impedance state. 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
f = transition from low to high level 

QAO - ■ • QhO ~ the l ev el of Qa through Qh, respectively, before the indicated steady-state conditions were established 
^An • • - ^Hn = I* 1 ® level of through Qjq, respectively, before the most recent t transition of the clock 
DO. D1 = the level of steady-state inputs at inputs DO and D1 respectively 
a . . . h = the level of steady-state inputs at inputs A through H respectively 


PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS322A, SN74LS322A 
8 BIT SHIFT REGISTERS WITH SIGN EXTEND 








SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


logic symbol* 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, N, and W packages. 



schematics of inputs and outputs 
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SN54LS322A, SN74LS322A 

8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54LS322A — 55°Cto125°C 

SN74LS322A 0°C to 70°C 

Storage temperature — 65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS322A 

SN74LS322A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.5 

V 

IqH High-level output current 

Q a thru Qj_) 

- 1 

-2.6 

mA 

Qh' 

-0.4 

-0.4 

Iql Low-level output current 

Qa thru Qh 

12 

24 

m A 

Qh' 

4 

8 

fclock Clock frequency 

0 20 

0 20 


tw(clock) Width of clock pulse 

Clock high 

30 

30 

ns 

Clock low 

10 

10 

tw(clear) 

Clear low 

20 

20 

ns 

t su Setup time 

Data select 

lot 

lOt 

ns 

High-level dataf 

20t 

20t 

Low-level dataf 

20t 

20t 

Clear inactive-state 

20t 

20t 

mmmmsmmm 

35T 

35t 


50t 

sot 

tf, Hold time 

Data select 

lot 

lot 

ns 

Dataf 

2t 

2t 

Register enable 
high or low 

Ot 

Ot 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


fData includes the two serial inputs and the eight input/output data lines. 
tThe arrow indicates that the rising edge of the clock pulse is used for reference. 
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SN54LS322A, SPJ74LS322A 
8 BIT SHIFT REGISTERS WITH SIGN EXTEND 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1 

SN54LS322A 

SN74LS322A 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

V C c “ MIN, l|=— 18 mA 

- 1.5 

- 1.5 

V 

V 0H 

Q A thru Q|_| 

V CC = MIN, V| H = 2V, V| L = MAX , 

l 0 H = MAX 

2.4 3.2 

2.4 3.1 

V 

Qh' 

2.5 3.4 

2.7 3.4 

V 0L 

thru Qf-j 

V CC = MIN, V| H = 2 V, 

V| L = MAX 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

Qh' 

Iql “ A mA 

0.25 0.4 

0.25' 0.4 

Iql = 8 mA 


0.35 0.5 

>0ZH 

Q a thru Q(_| 

V CC = MAX. V|h = 2V, V 0 = 2.7 V 

40 

40 

pA 

'OZL 

Q/\ thru Qh 

V CC = MAX. V ih = 2V, Vq = 0.4 V 

-0.4 

-0.4 

mA 

'I 

A thru H 

Vcc = MAX 

V| = 5.5 V 

0.1 

0.1 

mA 

Data select 

V| = 7 V 

0.2 

0.2 

Sign extend 

V| = 7 V 

0.3 

0.3 

Any other 

V| = 7 V 

0.1 

0.1 

'IH 

A thru H. DS 

Vcc = MAX, V| = 2.7 V 

40 

40 

pA 

Sign extend 

60 

60 

Any other 

20 

20 

IlL 

Data select 

V CC = MAX, V | = 0.4 V 

- 0.8 

-0.8 

mA 

Sign extend 

- 1.2 

- 1.2 

Any other 

-0.4 

- 0.4 

'oss 

Q A thru Q(_( 

V C c = M AX . V 0 = 2.25 V (for 54LS only) 

-15 -65 

-30 -130 

mA 

Qh' 

- 1 0 - 50 

-20 -100 

'cc 

V C c = M AX 

35 60 

35 60 

mA 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETERU 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

f max 



See Note 2 

20 

35 


MHz 

tPLH 

CLK 

Qh' 

R[_ = 2 kn. 

See Note 2 

C L = 15 pF, 


22 

33 

ns 

tPHL 


26 

35 

«PHL 

CLR 

Qh' 



27 

35 

ns 

tPLH 

CLK 

Q/\ thru 0|_] 




16 

25 


*PHL 

R|_ = 665 S2, 

See Note 2 

C L = 45 pF, 


22 

33 


tPHL 

CLR 

Q/\ thru Qj-| 


22 

35 

ns 

tPZH 


Q/\ thru Qh 



15 

35 


tPZL 

OE 




15 

35 

ns 

tPHZ 

OE 

Q a thru Qh 

Rj_ = 665 SI, 

C L = 5 pF, 


15 

25 

ns 

‘PLZ 

See Note 2 



15 

25 


^max maximum clock frequency t PZL ~ output enable time to low level 

*PLH propagation delay time, low-to-high-level output *PHZ s output disable time from high level 

tpHL “ propagation delay time, high to-low-level output fpi_z ^ output disable time from low level 

tpzH — output enable time to high level 

NOTE 2. For testing f max , all outputs are loaded simultaneously, each with C[_ and Rj_ as specified for the propagation times. 
Load circuits and voltage waveforms are shown in Section 1. 
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Multiplexed Inputs/Outputs Provide 
Improved Bit Density 

Four Modes of Operation: 

Hold (Store) Shift Left 
Shift Right Load Data 


• Operates with Outputs Enabled or at High Z 


• 3-State Outputs Drive Bus Lines Directly 


• Can Be Cascaded for N-Bit Word Lengths 


• Typical Power Dissipation ... 175 mW 


SN54LS323, SN74LS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


OCTOBER 1976 - REVISED MARCH 1988 


SN54LS323 . . . J OR W PACKAGE 
SN74LS323 . . . DW OR N PACKAGE 


(TOP VIEW) 

sod 


G1 C 
G2 C 

G/OgC 

e/q e C 

C/QcC 

a/q a [I 

qa' E 

clrC 


LJ20 Dvcc 
19 Dsi 
'8 hsl 
17 3q H ’ 

16 Jh/qh 

6 15 3f/Qp 

7 14 Hd/q d 

8 '3 Ub/Q B 

'2 DcLK 


GNdQiO llpSR 


• Exceptionally Stable Shift (Clock) 
Frequency ... 25 MHz 

• Applications: 

Stacked or Push-Down Registers, 
Buffer Storage, and 
Accumulator Registers 

• SN54LS299 and SN74LS299 Are Similar 
But Have Direct Overriding Clear 


description 


SN54LS323 . . . FK PACKAGE 
(TOP VIEW) 


(J 

CM *- O O «- 

IOIO CO > CO 




These Low-Power Schottky, eight-bit universal registers feature multiplexed inputs/outputs to achieve full eight-bit data 
handling in a single 20-pin package. Two function-select inputs and two output-control inputs can be used to choose 
the modes of operation listed in the function table. Synchronous parallel loading is accomplished by taking both 
function-select lines, SO and SI , high. This places the three-state outputs in a high-impedance state, which permits data 
that is applied on the input/output lines to be clocked into the register. Reading out of the register can be accomplished 
while the outputs are enabled in any mode. The clear function is synchronous, and a low level at the clear input clears 
the register on the next low-to-high transition of the clock. 

FUNCTION TABLE 


MODE 

INPUTS 

INPUTS/OUTPUTS 

OUTPUTS 

CLR 

FUNCTION 

SELECT 

OUTPUT 

CONTROL 

CLK 

SERIAL 

SL SR 

A/ q a 

B/Q b 

C/Q C 

D/Q 0 

e/q e 

f/q f 

G/Qg 

h/q h 

Qa- 

a H - 

SI 

SO 

G1* 

G2 f 


L 

X 

L 

L 

L 

t 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Clear 

L 

L 

X 

L 

L 

t 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 


L 

H 

H 

X 

X 

t 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 


H 

L 

L 

L 

L 

X 

X 

X 

°A0 

Qbo 

Q co 

°D0 

°E0 

q fo 

q go 

°H0 

Qao 

q ho 


H 

X 

X 

L 

L 

L 

X 

X 

Qao 

°B0 

Q C0 

a D0 

°E0 

Qfo 

q go 

o 

X 

o 

q ao 

q ho 


H 

L 

H 

L 

L 

t 

X 

H 

H 

QAn 

QBn 

QCn 

°Dn 

QEn 

QFn 

°Gn 

H 

QGn 


H 

L 

H 

L 

L 

t 

X 

L 

L 

QAn 

QRn 

QCn 

ODn 

QFn 

QFn 

Q G n 

L 

QC,n 

Shift Left 

H 

H 

L 

L 

L 

t 

H 

X 

Q 0 n 

□Cn 

°Dn 

QEn 

QFn 

Q G n 

QHn 

H 

QBn 

H 


H 

H 

L 

L 

L 

t 

L 

X 

°Bn 

□Cn 

°Dn 

QEn 

QFn 

QGn 

QHn 

L 

OBn 

L 

Load 

H 

H 

H 

X 

X 

t 

X 

X 

a 

b 

c 

d 

e 

f 

g 

h 

a 

h 


tWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, 
sequential operation or clearing of the register is not affected. 


a . . . h the level of the steady-stare input at inputs A through H, respectively. These data are loaded into the flip flops while the flip flop 
outputs are isolated from the input/output terminals. 


PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications per the terms of Taxes Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS323, SN74LS323 
8 BIT UNIVERSAL SHIFT/STORAGE REGISTERS 





SN54LS323, SN74LS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


schematics of inputs and outputs, absolute maximum ratings, recommended operating conditions, and 
electrical characteristics 

Same as SN54LS299 and SN74LS299, except t su (Clear Inactive) does not apply. 

switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER f 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*max 



See Note 1 

25 

35 


1^29 

'PLH 

CLK 

Qa‘ or q h’ 

C[_ =15 pF, 

R L = 2 kS2 


22 

33 

ns 

'PHL 


26 

39 

*PLH 

CLK 

Q/\ thru Q|-| 




17 

25 

ns 

'PHL 

Cl = 45 pF, 

R l = 665 a 


25 

39 

*PZH 

G1 , G2 

Qa thru Qj-j 


14 

21 


'PZL 




20 

30 


'PHZ 

G1, G2 

Q/\ thru 

Cl = 5 pF, 

R l = 665 12 


10 

20 


*PLZ 


10 

15 

| 


*t ma x = maximum clock frequency 
tpiH = Propagation delay time, low-to-high-level output 
tpHL - Propagation delay time, high-to-low-level output 
l PZH = Output enable time to high level 
tpzL = Output enable time to low level 
tPHZ = Output disable time from high level 
tpLZ = Output disable time from low level 

NOTE 1: For testing f max , all outputs are loaded simultaneously, each with Cl and Rl as specified for the propagation times. 

Load circuits and voltage waveforms are shown in Section 1. 
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3-State Outputs Drive Bus Lines Directly 

Encodes 8 Data Lines to 3-Line Binary (Octal) 

Applications Include: 

N-Bit Encoding 

Code Converters and Generators 


o Typical Data Delay ... 15 ns 
o Typical Power Dissipation ... 60 mW 


description 


SN54LS348, SN74LS348 (TIM9908) 
8-LINE TO 3-LINE PRIORITY ENCODERS 
WITH 3-STATE OUTPUTS 

OCTOBER 1976 - REVISED MARCH 1988 

SN54LS348 . . . J OR W PACKAGE 
SN74LS348 . . . D OR N PACKAGE 
(TOP VIEW) 



These TTL encoders feature priority decoding of the 
inputs to ensure that only the highest-order data line 
is encoded. The 'LS348 circuits encode eight data 
lines to three-line (4-2-1) binary (octal). Cascading 
circuitry (enable input El and enable output EO) has 
been provided to allow octal expansion. Outputs AO, 
A1, and A2 are implemented in three-state logic for 
easy expansion up to 64 lines without the need for 
external circuitry. See Typical Application Data. 


FUNCTION TABLE 


INPUTS 

OUTPUTS ! 

El 

0 

1 

2 

3 

4 

5 

6 

7 

A2 

A1 

AO 

GS 

EO 

H 

X 

X 

X 

X 

X 

X 

X 

X 

Z 

Z 

Z 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

z 

Z 

Z 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

L 

H 

L 

X 

X 

X 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

L 

X 

X 

X 

X 

L 

H 

H 

H 

L 

H 

H 

L 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

X 

X 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 


H - high logic level, L = low logic level, X = irrelevant 
Z = high-impedance state 


SN54LS348 . . . FK PACKAGE 
(TOP VIEW) 


o o o 

LO SI- ^ > LU 



NC - No internal connection 


logic symbol * 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS348. SN74LS348 (TIM9908) 
8-LINE TO 3-LINE PRIORITY ENCODERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS348 — 55°C to 125°C 

SN74LS348 0°C to 70° C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS348 

SN74LS348 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 


4.75 5 5.25 

V 

High-level output current, Ioh 

AO, A1, A2 

-i 

-2.6 

EQI 

EO. GS 

-400 

-400 


Low-level output current, Iq|_ 

AO, A1, A2 

12 

24 

wzrm 

EO, GS 

4 

8 

warm 

Operating free-air temperature, T/\ 

-55 125 

o 

o 

wm 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS348 

SN74LS348 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|n High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|k 1 nput clamp voltage 

Vcc = MIN, l| = —18 mA 

-1.5 

-1.5 

mm 

High-level 

v OH 

output voltage 

A0, A1 , A2 

V C c = MIN, 
V,h = 2V, 

V|l = V|[_max 

lOH = - 1 mA 

2.4 3.1 


V 

lOH = —2.6 mA 


2.4 3.1 

EO, GS 

1 OH = — 400 jii A 

2.5 3.4 

2.7 3.4 

Low-level 

Vql 

Output voltage 

A0, A1,A2 

Vcc = min, 

V| H = 2V, 

V|l = V|[_max 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

IqL = 24 mA 


0.35 0.5 

EO, GS 

IqL = 4 mA 

0.25 0.4 

0.25 0.4 

lOL = 8 mA 


0.35 0.5 

Off-State (high-impedance 

'oz , 

state) output current 

A0, A1 , A2 

V cc = MAX, 
V|H = 2 V 

V 0 = 2.7 V 

20 

20 

mA 

V 0 =0.4 V 

-20 

-20 

Input current at maximum 

l| 

input voltage 

Inputs 1 thru 7 

Vcc = MAX, V| = 7 V 

0.2 

0.2 

mA 

All other inputs 

0.1 

0.1 

l|H High-level input current 

Inputs 1 thru 7 

V C c = MAX, V | = 2.7 V 

40 

40 

mA 

All other inputs 

20 

20 

l||_ Low-level input current 

Inputs 1 thru 7 

V C c = MAX, V | = 0.4 V 

-0.8 

-0.8 

mA 

All other inputs 

-0.4 

-0.4 

IqS Short-circuit output current§ 

Outputs A0, A1 , A2 

Vcc = MAX 

-30 -130 

-30 -130 

mA 

Outputs EO, GS 

-20 -100 

-20 -100 

ICC Supply current 

Vcc = max. 
See Note 2 

Condition 1 

13 25 

13 25 

mA 

Condition 2 

12 23 

12 23 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c “5V, T/\ = 25°C. 

§Not more than one output should be shorted at a time. 

NOTE 2: Iqq (condition 1 ) is measured with inputs 7 and El grounded, other inputs and outputs open. I qq (condition 2) is measured with all 
inputs and outputs open. 


Texas 

Instruments 


2-847 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 











































TTL Devices 


SN54LS348, SN74LS348 (TIM9908) 

8-LINE TO 3-LINE PRIORITY ENCODERS WITH 3-STATE OUTPUTS 



switching characteristics, Vqc = 5 V, = 25°C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

WAVEFORM 

TEST CONDITIONS 

MIN TYP 

MAX 


tPLH 

1 thru 7 

AO, A1, or A2 

In-phase 


11 

17 

g 

tPHL 

output 

C[_ = 45 pF, 

R|_ = 667 fl, 

See Note 3 

20 

30 

tPLH 

1 thru 7 

AO, A1, or A2 

Out-of-phase 

23 

35 

a 

tPHL 

output 

23 

35 

tPZH 

El 

AO, A1, or A2 


25 

39 

ns 

tPZL 



24 

41 

tPLH 

0 th ru 7 

EO 

Out-of-phase 


11 

18 

ns 

tPHL 

output 


26 

40 

tPLH 

0 thru 7 

GS 

In-phase 

C L = 15 pF 

R|_ = 2 k n, 

See Note 3 

38 

55 


tPHL 

output 

9 

21 


tPLH 

El 

GS 

In-phase 

11 

17 

|B 

tPHL 

output 

14 

36 

tPLH 

El 

EO 

In-phase 


17 

26 

ns 

tpHL 

output 


25 

40 

tPHZ 

El 

AO. A1 , or A2 


C L = 5 pF 

18 

27 

O 

tPLZ 


Rl = 667 n 

23 

35 


T tPLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
tpzH = output enable time to high level 
tpzL = output enable time to low level 
tpHz = output disable time from high level 
tpLz = output disable time from low level 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


TYPICAL APPLICATION DATA 


UP TO 64 LINES 



FIGURE 1— PRIORITY ENCODER WITH UP TO 64 INPUTS. 
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SN54S350, SN74S350 
FOUR-BIT SHIFTER WITH THREE-STATE OUTPUTS 



Shifts 4-Bits of Data to 0, 1, 2 or 3 
Places Under Control of Two Select Lines 



Three-State Outputs for Bus Organized 
Systems 

6.5 ns Typical Data Propagation Delay 


description 

The 'S350 is operationally equivalent to a 4-input 
multiplexer with the inputs connected so that the select 
code causes shifts of the data word. This makes it possi- 
ble to perform shifts of 0, 1 , 2, or 3 places on words of 
any length, with suitable interconnection. 

A 7-bit data word is introduced at the D inputs and is 
shifted according to the code applied to the select in- 
puts SO and SI . Y0 through Y3 are 3-state outputs con- 
trolled by an output enable, OE. When OE is low, 
the outputs follow the selected data inputs; when OE is 
high, the outputs are in a high-impedance state. This 
feature allows shifters to be cascaded on the same out- 
put lines or to a common bus. The shift function can be 
logical with zeroes pulled in at either or both ends of the 
shifting field, arithmetic with the sign bit repeated 
during a shift down, or end-around with the data word 
forming a continuous loop. 


FUNCTION TABLE 


| INPUTS 

OUTPUTS 1 

OE 

SI 

SO 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

z 

Z 

Z 

Z 

L 

L 

L 

DO 

D1 

D2 

D3 

L 

L 

H 

D-1 

DO 

D1 

D2 

L 

H 

L 

D-2 

D-1 

DO 

D1 

L 

H 

H 

D-3 

D-2 

D-1 

DO 


D2745, DECEMBER 1983 - REVISED MARCH 1988 


SN54S350 . . . J PACKAGE 
SN74S350 . . . D OR N PACKAGE 
(TOP VIEW) 


D-3[I 1 ^ 

-^16 HVcC 

D-2C2 

is3yo 

D-lC 3 

14 Dyi 

DCO 

13 Doe 

DlC 5 

12 DY 2 

D2C6 

11 D Y3 

D3C 7 

10 Dso 

GNDC 8 

oDsi 

SN54S350 . . 

. FK PACKAGE 


(TOP VIEW) 



O 


NC - No internal connection 

logic equations 

YO = SO sT DO + SO si D-1 + SO SI D-2 + SO SI D-3 

Y1 = SO si D1 + SO sT DO + SO SI D-1 + SO SI D-2 

Y2 = SO SI D2 + SO Si D1 + SO SI DO + SO SI D-1 

Y3 = SO Si D3 + SO Si D2 + SO SI D1 + SO SI DO 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas ^ 
Instruments 


2-849 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 





SN54S350, SN74S350 

FOUR-BIT SHIFTER WITH THREE-STATE OUTPUTS 
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SN54S350, SN74S35Q 
FOUR-BIT SHIFTER WITH THREE-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54S350 — 55°Cto125°C 

SN74S350 0°C to 70° C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S350 

SN74S350 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

Vjl Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-6.5 

MSMl 

lOL Low-level output current 

20 

20 

WMM 

Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54S350 

SN74S350 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

V|K 

Vcc = MIN. I| = — 18 mA 

- 1.2 

- 1.2 

V 

V OH 

V C c = MIN, v IH“ 2v - V| l = 0.8 V, 

l OH = max 

2.4 3.4 

2.4 3.4 

V 

v OL 

V C c = min, V (h = 2V, V| L =0.8V, 

lOL = 20 mA 

0.5 

0.5 

V 

'OZH 

V C c = MAX, Vq = 2.4 V 

50 

50 

PA 

'OZL 

V CC = MAX, Vq = 0.5 V 

- 50 

-50 

PA 

'I 

V C c = MAX, V| = 5.5 V 

1 

1 

mA 

'IH 

D-2. D-1, D-0, 

D1, D2 inputs 

V C c = MAX, V| = 2.7 V 

75 

75 

PA 

All others 

50 

50 

l|L 

D-2, D-1 D-0, 

D1, D2 inputs 

V CC = MAX, V| = 0.5 V 

-3 

-3 

mA 

All others 

- 2 

-2 

'osS 

Vqq = MAX, Vq = 0 

-40 -100 

-40 -100 

mA 

'cc 

Vcc = MAX, V| = 0 

All inputs = GND 

60 85 

60 85 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V,T^ = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN54S350, SN74S350 

FOUR-BIT SHIFTER WITH THREE-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tpLH 

Data 

Any Y 



5 

9 

mom 

*PHL 



8 

12 

mm 

tPLH 

Select 

Any Y 

R|_ = 280 n. 

C L = 15 pF 

11 

17 


tPHL 

13 

20 

ns 

»PZH 



Any Y 



19.5 

■ai 

*PZL 

OE 



21 

ns 

tPHZ 


Any Y 

Rl = 280 n, 

C L = 5pF 

8 

13 

ns 

fPLZ 

OE 

10 

15 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 



2-852 


Tfyac; ^ 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



































SN54S350, SN74S350 
FOUR-BIT SHIFTER WITH THREE-STATE OUTPUTS 


TYPICAL APPLICATION DATA 


16-Bit Shift -Up 0 to 3 Places. Zero Backfill 


SI 

OE 



SI SO 

L L NO SHIFT 
L H SHIFT 1 PLACE 
H L SHIFT 2 PLACES 
H H SHIFT3 PLACES 
8-Bit End-Around Shift 0 to 7 Places 



0 1 

S2 SI SO 

L L L NO SHIFT 
H SHIFT END 
L SHIFTEND 
H SHIFTEND 
L SHIFTEND 
H SHIFTEND 
H H L SHIFTEND 
H H H SHIFTEND 


4 5 6 7 


AROUND 1 
AROUND 2 
AROUND 3 
AROUND 4 
AROUND 5 
AROUND 6 
AROUND 7 
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SN54S350, SN74S350 

FOUR-BIT SHIFTER WITH THREE-STATE OUTPUTS 



SI 

SO 

SCALE 

u 

CO 

•1* 

_l 

1/8 

H 

H -f 4 

1/4 

H 

Li-2 

1/2 

H 

H NO CHANGE 

1 
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SNRALST 1 !? SIU7/1I 

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

OCTOBER 1976 - REVISED MARCH 1988 


Inverting Versions of SIM54LS153, SIM74LS153 
Schottky-Diode-Clamped Transistors 


SN54LS352 . . . J OR W PACKAGE 
SN74LS352 ...DORN PACKAGE 
(TOP VIEW) 


Permits Multiplexing from l\l lines to 1 line 

Performs Parallel-to-Serial Conversion 

Typical Average Propagation Delay Times: 
Data Input to Output ... 15 ns 
Strobe Input to Output ... 19 ns 
Select Input to Output ... 22 ns 

Fully Compatible with most TTL 
Circuits 


igC 

1 

^16 

Uvcc 

bC 

2 

15 

p2G 

1C3 C 

3 

14 

HA 

1C2 E 

4 

13 

U2C3 

ici n 

5 

12 

2 2C2 

ico C 

6 

11 

□ 2C1 

iyC 

7 

10 

] 2C0 

GND n 

8 

9 

U 2Y 


• Low Power Dissipation ... 31 mW Typical 
(Enabled) 


SN54LS352 . . . FK PACKAGE 
(TOP VIEW) 


description 

Each of these Schottky-clamped data selectors/- 
multiplexers contains inverters and drivers to supply 
fully complementary, on-chip, binary decoding data 
selection to the AND-OR-invert gates. Separate strobe 
inputs are provided for each of the two four-line 
sections. 


FUNCTION TABLE 


SELECT 

INPUTS 


DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G" 

Y 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 

Select 

nputs A 

and 

B are commo 

to both sections. 


H = high level. 

!_ - low level. 

X = 

rrelevant 



O 



NC - No internal connection 

logic symbol t 




^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS352 — 55°Cto125°C 

SN74LS352 0°C to 70°C 

Storage temperature range -65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


PRODUCTION DATA documents contain information 
current aa of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does net 
necessarily include testing of all parameters. 
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SN54LS352, SN74LS352 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54LS352 

SN74LS352 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

V|n High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.1 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

9C&H 

lOL Low-level output current 

4 

8 

ismsi! 

T/\ Operating free-air temperature 

-55 125 

0 70 

Hi 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 


SN74LS352 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc ** MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc = MIN, V|h = 2V, V||_=MAX, 

Iqh “ “ 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

V CC = MIN, V| H = 2 V, 

V| L = MAX 

lOL = 4 mA 



D 

Iql “ 8 mA 

'I 

V C c “MAX, V| = 7 V 

0.1 

0.1 

BO 

l|H 

Vcc = MAX, V| = 2.7 V 

20 

20 

mam 


G 

V CC “MAX, V | » 0.4 V 

-0.2 

-0.2 

mA 

All other 

-0.4 

-0.4 

'os§ 

V C C = MAX 

-20 -100 

-20 -100 

H2Efl 

'CCL 

Vcc = MAX. Se8 Note 2 

6.2 10 

■Hi 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25°C. 

5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: Iccl is measured with the outputs open and all inputs grounded. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER1 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

*PLH 

Data 

Y 


13 

20 

ns 

tPHL 

Data 

Y 


17 

26 

ns 

*PLH 

A or B 

Y 

R L = 2kn, C[_ = 1 5 pF, 

19 

29 

ns 

tPHL 

A or B 

Y 

See Note 3 

25 

38 

ns 

*PLH 

G 

Y 


16 

24 

ns 

tPHL 

G 

Y 


21 

32 

ns 


1 tpLH = propagation delay time, low-to-high-level output 
tpHL “ propagation delay time, high-to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS353, SN74LS353 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

BULLETIN NO. DL-S 12464, OCTOBER 1976 - REVISED MARCH 1988 


Inverting Versions of SN54LS253, SN74LS253 


SN54LS353 I OR W PACKAGE 

SN74LS353 . . . D OR N PACKAGE 


Schottky-Diode-Clamped Transistors 


(TOP VIEW) 


Permits Multiplexing from N lines to 1 line 

Performs Parallel-to-Serial Conversion 

Typical Average Propagation Delay Times: 
Data Input to Output ... 12 ns 
Control Input to Output ... 16 ns 
Select Input to Output ... 21 ns 

Fully Compatible with most TTL Circuits 


1G 

B 

1C3 
1C2 
1C1 
ICO 
1 Y 
GND 


1 

w 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


Ycc 

2G 

A 

2C3 

2C2 

2C1 

2C0 

2Y 


• Low Power Dissipation ... 35 mW Typical 
(Enabled) 

• Inverted Data 
description 

Each of these Schottky-clamped data selec- 
tors/multiplexers contains inverters and drivers to sup- 
ply fully complementary, on-chip, binary decoding data 
selection to the AND-OR-invert gates. Separate output 
control inputs are provided for each of the two four-line 
sections. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the 
common outputs disabled (at a high-impedance state) 
the low-impedance of the single enabled output will 
drive the bus line to a high or low logic level. 


SN54LS353 . . . FK PACKAGE 
(TOP VIEW) 


O 



A 

2C3 

NC 

2C2 

2C1 



NC - No internal connection 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections. 

H = high level, L = low level, X = irrelevant, Z = high impedance (off) 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC (see Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS353 -55°C to 125°C 

SN74LS353 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


PRODUCTION DATA documents contain information 
current ea of publication data. Products conform to 
apecificationa par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS353, SN74LS353 

DUAL 4-LINE TO MINE DATA SELECTORSJMULTIPLEXERS 
WITH 3-STATE OUTPUTS 


logic symbol t 


logic diagram (positive logic) 


2 


H 

H 


O 

CD 

< 

o' 

CD 

W 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 



schematic of inputs and outputs 


EQUIVALENT OF G1 , G2 INPUTS 



EQUIVALENT OF ALL OTHER INPUTS 

v cc 1 

20 kn NOM 


TYPICAL OF BOTH OUTPUTS 

Vcc 



-OUTPUT 
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SN54LS353, SN74LS353 
DUAL 4-LIAIE TO MINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS353 

SN74LS353 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V | p) High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 1 

- 2.6 

EES 

Iql Low-level output current 

4 

8 

WESM 1 

T/\ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS f 

SN54LS353 

SN74LS353 

UNIT 

MIN TYPf MAX 

MIN TYPl MAX 

V|K 

V C c = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V C C = MIN, V| H =2V, V | i_ = MAX, 

l OH = MAX 

2.4 3.4 

on 

V 

v OL 

V C c = MIN, V| H = 2 V, 

V| L = MAX 

Iql = 4 rnA 

0.25 0.4 

0.25 0.4 

V 

Iql = & m A 


0.35 0.5 

'oz 

V C c = MAX, V|h=2V 

V 0 = 2.7 V 

20 

20 

pA 

V 0 = 0.4 V 

-20 

-20 

'I 

V C c = MAX, V| = 7 V 

0.1 

0.1 

|||||||^^|| 

'IH 

V C c = MAX, V| = 2.7 V 

20 

20 


m 

G1 , G1 

Vcc = MAX, V| = 0.4 V 

-0.2 

- 0.2 

mA 

All other 

-0.4 

-0.4 

'OSS 

V C c = MAX 

- 30 - 1 30 

-30 -130 

mm\ 

'cc 

V C c = MAX, See Note 2 

Condition A 

7 12 

7 12 

mA 

Condition B 

8.5 14 

8.5 14 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5V,T^ = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: Iqq is measured with the outputs open under the following conditions; 

A. All inputs grounded. 

B. Output control at 4.5 V, all inputs grounded. 


switching characteristics, Vcc = 5 V, T/\ = 25° C 


PARAM ETERI! 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

*PLH 

Data 

Y 

C|_ = 15 pF, Ft L = 2 kI7, 

See Note 3 

11 25 

ns 

tPHL 

13 20 

tPLH 

*PH L 

Select 

Y 

20 45 

21 32 

ns 

l PZH 

*PZL 

Output 

Control 

Y 

11 23 

15 23 

ns 

'PHZ 

l PLZ 

Output 

Control 

Y 

C|_ = 5 pF, R L =2kn, 

See Note 3 

27 41 

12 27 

ns 


1 tpL(-( = Propagation delay time, low-to-high-level output 
tPHL = Propagation delay time, high-to-low-level output 
*PZH = Output enable time to high level 
tpzL = Output enable time to low level 
tpHZ = Output disable time from high level 
tpLZ = Output disable time from low level 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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— SN54LS354, SN54LS355, SN54LS356 

SPJ74LS354, SN74LS355, SN74LS356 
O-LIME TO 1-LIIME DATA SELECTORS/MULTIPLEXERSjREGISTERS 

D2544, JULY 1979-REVISED MARCH 1988 


o Transparent Latches on Data Select Inputs 
o Complementary Outputs 


SN54LS354, SN54LS355 . . . J PACKAGE 
SN74LS354, SN74LS355 . . . DW OR N PACKAGE 
(TOP VIEW) 


o Easily Expandable 
o High-Density 20-Pin Package 


'LS354 

'LS355 

'LS356 


DATA 

REGISTERS 

Transparent 

Transparent 

Edge-Triggered 


OUTPUTS 

3-State 

Open-Collector 

3-State 


D7 C 
D6 C 
D5 C 
D4 C 
D3 C 
D2 C 
D1 C 
DO C 
DC C 
GND 


1 U 2O 0 vcc 

2 19 3 Y 

3 18 3 w 

4 17 3 G3 

5 16 3 <32 

6 15 3 <31 

7 14 3 so 

13 3 si 

12 3 S2 

ii 3 sc 


description 

These monolithic data selectors/multiplexers 
contain full on-chip binary decoding to select one 
of eight data sources. The data-select address 
is stored in transparent latches that are enabled 
by a low level on pin 11, SC. On the 'LS354 and 
'LS355 a similar enable for data is obtained by 
a low level on pin 9, DC. The edge-triggered data 
registers of the 'LS356 is clocked by a low-to- 
high transition on pin 9, CLK. Complementary 
outputs are available in either three-state 
versions ('LS354 and 'LS356) or open-collector 
version ('LS355). 

The SN54LS354 through SN54LS356 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS354 through SN74LS356 are 
characterized for operation from 0°C to 70 °C. 


SN54LS354, SN54LS355 . . . FK PACKAGE 
(TOP VIEW) 


Q Q Q > >- 



P 

19 \ 

D4 

3" 

18 [ 

D3 


17[ 

D2 

P6 

16 [ 

D1 

T 

15 [ 

DO 

]8 

14 [ 


V 

9 10 11 12 13 / 



SN54LS356 . . . J OR W PACKAGE 
SN74LS356 . . . DW OR N PACKAGE 
(TOP VIEW) 


D7 [ 

1 lj20 


D6 [ 

2 19 

3 

D5 [ 

3 18 

3 

D4 [ 

4 17 

3 

D3 [ 

5 16 

3 

D2 C 

6 15 

3 

D1 [ 

7 14 

3 

DO C 

8 13 

3 

CLK C 

9 12 

3 

GND [ 

10 11 
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SN54LS356 . . . FK PACKAGE 
(TOP VIEW) 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS354, SN54LS355, SN54LS356 
SN74LS354, SN74LS355, SN74LS356 
8-LINE TO 1-LINE DATA SELECTORSfMULTIPLEXERSIREGISTERS 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

W Y 

SELECT 

DATA 

CONTROL 

('LS354, 

'LS355I 

CLOCK 

CLS356) 

OUTPUT 

ENABLES 

n 

m 

E 

m 



X 

X 

X 

■ 

X 


□ 


H 

mm 

X 

X 

X 

■fl 

X 

n 

H 


n 

B 

X 

X 

X 


X 



i 

H 

z 

L 

L 

L 


t 

n 


H 

DO 

DO 

L 

L 

L 

H 

H or L 

n 


H 

D0 n 

C 

o 

Q 

L 

L 

H 

L 

t 



H 

oT 

01 

L 

L 

H 

H 

H or L 

n 


H 

Din 

D1 n 

L 

H 

L 

L 

t 



H 

D2 

02 

L 

H 

L 

H 

H or L 



H 

02 n 

D2 n 

L 

H 

H 

L 

t 



H 

dT 

03 

L 

H 

H 

H 

H or L 



H 

D3 n 

D3 n 

H 

L 

L 

L 

t 



H 

04 

04 

H 

L 

L 

H 

H or L 



H 

c 

IQ 

c 

Q 

H 

L 

H 

L 

t 



H 

05 

05 

H 

L 

H 

H 

H or L 



H 

D5 n 

D5 n 

H 

H 

L 

L 

r 

L 

L 

H 

06 

06 

H 

H 

L 

H 

H or L 

L 

L 

H 

06 n 

D6 n 

H 

H 

H 

L 

f 

L 

L 

H 

D7 

07 

H 

H 

H 

H 

H or L 

L 

L 

H 

D7 n 

D7 n 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 

2 = high-impedance state (off state) 
t = transition from low to high level 

DO . . . D7 = the level of steady-state inputs at inputs DO through 
D7, respectively, at the time of the low-to-high clock 
transition in the cae of 'LS356. 

D0 n . . . D7 n = the level of steady state inputs at inputs DO 
through D7, respectively, before the most recent 
low-to-high transition of data control or clock 
This column shows the input address setup with SC low. 



schematics of inputs and outputs 


EQUIVALENT OF EACH DATA OR SELECT INPUT 



EQUIVALENT OF ALL OTHER INPUTS 



TYPICAL OF BOTH OUTPUTS ON 'LS354 AND 'LS356 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS' — 55"Cto 125°C 

SN74LS' 0°C to 70° C 

Storage temperature range — 65"Cto 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

















SN54LS354, SN54LS355, SN54LS356 
SPJ74LS354, SN74LS355, SIU74LS356 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
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TTL Devices 


SN54LS354, SN54LS355, SN74LS354, SN74LS355 

8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


logic diagram (positive logic) 


'LS354, 'LS355 



OUTPUT 

ENABLES 


DATA 

SELECT 

(BINARY) 


DATA 

INPUTS 



Pin numbers shown are for DW, J and N packages. 
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SN54LS356, SN74LS356 
8-LINE TO MINE DATA SELECTORS/MULTIPLEXERSjREGISTERS 
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SN54LS354, SN54LS356, SN74LS354, SN74LS356 
8 UNE TO l-LINE DATA SELECTORSJMULTIPLEXERS/REGISTERS 
WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS354 

SN54LS356 

SN74LS354 

SN74LS356 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

Vjl Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 


t Su Setup times, high-or-low-level data (with respect to t at pin 9) 

'LS354 

15 

15 

ns 

‘LS356 

15 

15 

tf, Hold times, high-or-low-level data (with respect to t at pin 9) 

‘LS354 

15 

15 

ns 


0 

0 

T/\ Operating free-air temperature 

-55 125 

0 70 

D c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS354 

SN54LS356 

SN74LS354 

SN74LS356 

UNIT 

MIN TYP$ MAX 

MIN TYP ♦ MAX 

V|K 

Vqc = MIN, 1 1 — — 18 m A 

-1.5 

- 1.5 

V 

v OH 

Vcc = MIN, V|h = 2 V, V|L=MAX 

|qh = max. 

2.4 

2.4 

V 

v OL 

Vcc = min, V|H = 2V, 

V| L = MAX 

lOL “ 12 mA 

0.25 0.4 

0.25 0.4 

V 

lOL “ 24 mA 



>OZ 

Vcc “ MAX 

V 0 “2.7V 

20 

20 

PA 

Vq = 0.4 V 

-20 

-20 

'I 

V CC = MAX, V| = 7 V 

0.1 

0.1 

■as 

>IH 

Vcc " MAX, V| - 2.7 V 

20 

20 

■SOI 

l|L 

|gigpd3BBB| 

V C c “MAX, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.4 

-0.4 

•os§ 

V C c = MAX 

-30 -130 

-30 -130 


•cc 

Vcc “ MAX, See Note 2 

29 46 

29 46 

W3M 


* For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 
t All typical values are at Vcc * 5 V f T A = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: l^c '* measured with the inputs grounded and the outputs open. 
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SIU54LS354, SN54LS356, SN74LS354, SN74LS356 
8-LIWE TO 1 -LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C, R|_ = 667 n 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERSjREGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS355 

SN74LS355 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

V(x Supply voltage 

4.5 5 5.5 


V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Voh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

12 

24 

WiTM 

t su Setup times, high-or-low-level data, (with respect to t at pin 9) 

15 

15 

ns 

th Hold times, high-or low-level data (with respect to t at pin 9) 

15 

15 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS355 

SN74LS355 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

V C c = MIN, 1 1 = — 1 S mA 

- 1.5 

- 1.5 

V 

'OH 

V CC =MIN, V| H = 2V, V| L = MAX 

Voh = 5.5 V 

0.1 

0.1 

l' 

v OL 

V CC = MIN, V| H = 2V, 

V|l = MAX 

1 0 l = m A 

0.25 0.4 

0.25 0.4 

V 

IqL = 24 mA 


0.35 0.5 

'I 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = MAX, V| = 2.7 V 

20 

20 

mA 

'IL 

DC or CLK, 

G1 , G2, G3 

V CC = MAX, V | = 0.4 V 

- 0.2 

- 0.2 

mA 

All others 

-0.4 

- 0.4 

'cc 

V CC = MAX, See Note 2 

29 46 

29 46 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
t All typical values are at Vqq 5 V, T & - 25°C. 

NOTE 2: Iqq is measured with the inputs grounded and the outputs open. 
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C|\|K4I Q^CK 

8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25 °C, Rl = 667 Q 
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STJ54365A THRU SN54368A, SN54LS365A THRU SN54LS368A 
STJ74365A THRU SN74368A, SN74LS365A THRU SN74LS368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 

DECEMBER 1983-REVISED MARCH 1988 


3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

Choice of True or Inverting Outputs 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers 
and Flat Packages, and Plastic and Ceramic 

DIPS 

Dependable Texas Instruments Quality and 
Reliability 

'365A, '367A, 'LS365A, 'LS367A True 
Outputs '366A, '368A, 'LS366A, 'LS368A 
Inverting Outputs 


SN54365A, 366A, SN54LS365A, 366A . . . J PACKAGE 
SN74365A, 366A . . . N PACKAGE 
SN74LS365A, SN74LS366A . . . D OR N PACKAGE 
(TOP VIEW) 


Gin 

tT 

-x 16 

Dvcc 

Air 

2 

15 

HG2 

Y1C 

3 

14 

3 A6 

a 2 r 

4 

13 

3 Y6 

Y2 r 

5 

12 

J A5 

A3 n 

6 

11 

HY5 

Y3C 

7 

10 

3 A4 

GNDQ 

8 

9 

3 Y4 


SN54LS365A. SN54LS366A . . . FK PACKAGE 
(TOP VIEW) 


description 

These Hex buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, clock 
drivers, and bus oriented receivers and transmitters. 
The designer has choice of selected combinations of 
inverting and noninverting outputs, symmetrical G 
(active-low control) inputs. 

These devices feature high fan-out, improved fan-in, 
and can be used to drive terminated lines down to 
133 ohms. 

The SN54365A thru SN54368A and SN54LS365A 
thru SN54LS368A are characterized for operation 
over the full military temperature range of - 55 °C to 
1 25 °C. The SN74365A thru SN74368A and 
SN74LS365A thru SN74LS368A are characterized for 
operation from 0°C to 70°C. 


o 



f) Q O J ^ 
> 2 2 > < 
CD 


SN54367A, 368A, SN54LS367A, 368A . . . J PACKAGE 
SN74367A, 368A . . . N PACKAGE 
SN74LS367A, SN74LS368A . . . D OR N PACKAGE 
(TOP VIEW) 


1G C 

71 

■Jl6 

Dvcc 

1A1 B 

2 

15 

H2G 

1Y1 C 

3 

14 

3 2A2 

ia 2 r 

4 

13 

3 2Y2 

1Y2 C 

5 

12 

3 2A1 

i A3 r 

6 

11 

5 2Y1 

iY3 r 

7 

10 

3 1A4 

GND C 

8 

9 

3 1Y4 


SN54LS367A, SN54LS368A . . . FK PACKAGE 
(TOP VIEW) 



PRODUCTION DATA documents contain Information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing docs not 
necessarily include testing of all parameters. 
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A 
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


schematics of inputs and outputs 


'365A thru '368A 


EQUIVALENT OF ALL INPUTS 



TYPICAL OF ALL OUTPUTS 



OUTPUT 


'LS365A thru 'LS368A 



EQUIVALENT OF ALL DATA INPUTS 

v cc ♦ 

< 18 k£2 NOM 


i+ 


EQUIVALENT OF ALL G INPUTS 



TYPICAL OF ALL OUTPUTS 



logic diagrams (positive logic) 


'365 A, 'LS365A 
31 (1) 


'366 A, 'LS366A 


'367 A, 'LS367A 


'368A, 'LS368A 


G1 (1) 



1G 


(3) Y1 1A1 


(5) Y2 1A2 


(7) Y3 1 A3 


(9) Y4 1A4 


ID Y5 2G 


(13) Y6 2A1 


2A2 


Pin numbers shown are for D, J, and N packages. 



(13) 2Y2 
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A 
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


logic symbols* 


'365A '366A 



tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage: '365A, '366A, '367A, '368A 5.5 V 

'LS365A, 'LS366A, 'LS367A, 'LS368A 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature: SN54' — 55 C to 125 C 

SN74' 0°C to 70° C 

Storage temperature range — 65°C to 1 50°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54365A, SN54367A 
SN74365A, SN74367A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 




SN54365A 

SN54367A 


SN74365A 

SN74367A 


MIN NOM MAX I MIN NOM MAX 


Vqq Supply voltage 


V|(-j High-level input voltage 


V|l Low-level input voltage 


Iqh High-level output current 


Iql Low-level output current 


T/\ Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






TEST CONDITIONSt 

V CC = MIN, 

l| = - 12 mA 


V cc = MIN, 

l 0H = MAX 

V|H = 2 V, 

V| L = o.av, 

V cc = MIN, 

lOL = 32 mA 

V|h = 2V. 

V| L = 0.8 V, 

V cc = MAX, 

V 0 = 2.4 V 

V,h = 2V, 

V| L = 0.8 V, 

V CC = MAX, 

V Q = 0.4 V 

V m = 2 V 

V|L = 0.8 V, 

V C C “ MAX, 

V| = 5.5 V 


Vcc = MAX - 

V| = 2.4 V 


V C c = MAX, 

V| = 0.5 V, 

Either G input at 2 V 

V cc = MAX, 

V| = 0.4 V. 

Both G inputs at 0.4 V 

Vcc = MAX - 

V| = 0.4 V 



SN54365A 

SN54367A 


SN74365A 

SN74367A 


MIN TYPt MAX MIN TYPt MAX 


'os§ 

V CC = MAX 

'cc 

Vcc ~ MAX, Data inputs = 0 V, Output controls = 4.5 V 



t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V, T ^ = 25°C. 

§ Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5 V, Ta = 25°C (see note 2) 


TO 

(OUTPUT) 



TEST CONDITIONS 

MIN TYP MAX 

UNIT 

R L =400 n, C[_ = 50 pF 

16 

ns 

22 

ns 

35 

ns 


37 

ns 

R|_ - 400n, C)_ = 5 pF 

11 

ns 

27 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54366A, SN54368A 
SN74366A, SN74368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 





SN54366A 


SN74366A 





SN54368A 


SN74368A 

UNIT 



MIN 

NOM MAX 

MIN 

NOM MAX 


v cc 

Supply voltage 

4.5 

5 5.5 

4.75 

5 5.25 

V 

V| H 

High-level input voltage 

2 

2 

V 

V| L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current 

- 2 

-5.2 

mA 

'OL 

Low-level output current 

32 

32 

mA 

t a 

Operating free-air temperature 

- 55 

125 

• 

70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONSt 

SN54366A 

SN54368A 

SN74366A 

SN74368A 

UNIT 






MIN TYP $ MAX 

MIN TYP* MAX 

V|K 

V cc = MIN, 

l| = - 12 mA 


- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, 

l 0H = MAX 

V m = 2 V, 

V| L = 0.8 V, 

2.4 3.3 


V 

v OL 

V cc = MIN, 

'OL = 22 mA 

V,h = 2 V, 

V| L = 0.8 V, 

0.4 

0.4 

V 



V CC = MAX, 

Vq = 2.4 V 

> 

CN 

II 

X 

> 

V| L = 0.8 V, 

40 

40 

tfA 

'OZ 

V C c = MAX, 

v 0 = 0.4 V 

V 1H = 2V 

V| L = 0.8 V, 

-40 

-40 

l| 

V C c ” MAX . 

V! = 5.5 V 


1 

1 

mA 

•|H 

V C c = MAX, 

V| = 2.4 V 


40 

40 

MA 


A Inputs 

V C C = MAX . 

V| = 0.5 V, 

Either G Input at 2 V 

- 40 

- 40 

mA 


V C c = MAX - 

V| = 0.4 V, 

Both G inputs at 0.4 V 

- 1.6 

- 1.6 

mA 

■ 

G Inputs 

V C c = MAX, 

V| = 0.4 V 


- 1.6 

- 1.6 

'os§ 

Vcc = MAX 

-40 -130 

-40 -130 

mA 

'cc 

Vcc = MAX, 

Data inputs = 0 V, 

Output controls = 4.5 V, 

59 77 

59 77 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time. 

switching characteristics, Vcc = 5V, Ta - 25°C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

'PLH 




17 

ns 

tPHL 



R L = 400fl, C L = 50 pF 

16 

ns 

tPZH 

Any 


35 

ns 

( PZL 



37 

ns 

tPHZ 



R L =400 n, C L = 5pF 

11 

ns 

tPLZ 



27 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


, Texas 
Instruments 


2-877 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



























































































































SN54LS365A, SN54LS367A 
SN74LS365A, SN74LS367A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


reqpmmended operating conditions 



SN54LS365A 

SN54LS367A 

SN74LS365A 

SN74LS367A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 _| High-level input voltage 

2 

2 

V 

V|[_ Low-level input voltage 

0.7 

0.8 

V 

1 OH High-level output current 

- 1 

- 2.6 

mA 

IqL Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TEST CONDITIONSt 

SN54LS365A 

SN54LS367A 

SN74LS365A 

SN74LS367A 

UNIT 






MIN TYP$ MAX 

MIN TYP* 

MAX 


V|K 

V CC = MIN, 

1 1 = — 18 mA 


- 1.5 

- 1.5 

V 

V 0H 

V cc = MIN, 

l 0H “ MAX 

V m = 2V, 

V| L = MAX, 

2.4 3.3 

am 

V 



v cc = MIN, 

1 OL = 1 2 mA 

V m = 2 V, 

V| L = MAX, 

0.25 0.4 

0.25 

0.4 

V 

v UL 

V cc = MIN, 

Iql = 24 mA 

V m = 2V, 

V| L = 0.8 V, 


0.35 

0.5 



V CC = MAX, 

V 0 = 2.4 V 

V,h = 2 V, 

V| L = MAX, 

20 

20 

pA 


V CC = MAX, 

V 0 = 0.4 V 

V,h = 2 V, 

V| L = MAX, 

- 20 

-20 

h 

V C c = MAX, 

V| = 7 V 


0.1 

0.1 

mA 

l|H 

V C c = MAX, 

V| = 2.7 V 


20 

20 

pA 


A Inputs 

V C c = MAX, 

V| = 0.5 V, 

Either G input at 2 V 

- 20 

-20 

pA 


Vcc = MAX, 

V| = 0.4 V, 

Both G inputs at 0.4 V 

-0.4 

-0.4 


■ 

G Inputs 

V C C = MAX, 

V| = 0.4 V 


-0.2 

- 0.2 


'osS 

V cc = MAX 

- 40 - 225 

-40 

- 225 

mA 

•cc 

Vcc = MAX, 

Data inputs = 0 V, 

Output controls = 4.5 V, 

14 24 

14 

24 

mA 


t For conditions shown as Ml N or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54LS365A, SN54LS367A 
SN74LS365A, SN74LS367A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 





10 

16 

ns 

‘PHL 



R(_ = 667 n, 

C L = 45 pF 

9 

22 

ns 

*PZH 

Any 


19 

35 

ns 

'PZL 




24 

40 

ns 

tPHZ 



R[_ ~ 667 12, 

C L = 5 pF 

30 

ns 

*PLZ 



35 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS366A, SN54LS368A 
SN74LS366A, SN74LS368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS366A 

SN54LS368A 

SN74LS366A 

SN74LS368A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 -| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0,7 

0.8 

V 

Iqh High-level output current 

-1 

- 2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

Ta Operating tree-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSt 

SN54LS366A 

SN54LS368A 

SN74LS366A 

SN74LS368A 

UNIT 

MIN TYP $ MAX 

MIN TYPi MAX 

V|K 

V cc = MIN, 1 1 = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V||_| = 2 V, V 1 1_ = MAX, 

l 0 H = MAX 

2.4 3.3 

m u 

V 

v OL 

V CC = MIN, V| H = 2 V, V )l =MAX, 

Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

V CC =MIN, V| H = 2V, V||_ = 0.8V, 

lOL = 24 mA 


0.35 0.5 

'oz 

V CC =MAX, V| H = 2 V, V| L = MAX, 

V 0 = 2.4 V 

20 

20 

mA 

Vcc = MAX, V ih = 2V, V|l=MAX, 

Vq = 0.4 V 

- 20 

- 20 

l| 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

IlH 

Vcc = MAX, V| = 2.7 V 

20 

20 

pA 

D 

A Inputs 

V CC = MAX, V| = 0.5 V, Either G input at 2 V 

- 20 

- 20 

uA 

V C c = MAX, V | = 0.4 V, Both G inputs at 0.4 V 

-0.4 

- 0.4 

mA 

G Inputs 

V C c = MAX, V | = 0.4 V 

- 0.2 

- 0.2 

l os§ 

V C C= MAX 

- 40 - 225 

- 40 - 225 

mA 

'cc 

Vcc = MAX, Data inputs = 0 V, Output controls = 4.5 V, 

12 21 

12 21 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, T a = 25°C. 

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN54LS366A, SN54LS368A 
SN74LS366A, SIM74LS368A 
HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

»PLH 




7 

15 

ns 

'PHL 



R[_ = 667 H, C L = 45 pF 

12 

18 

ns 

tpZH 

Any 


18 

35 

ns 

•PZL 



28 

45 

ns 

*PHZ 



Rl - 667 ft, Cl = 5 pF 

32 

ns 

*PLZ 



35 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS373, SN54LS374, SN54S373, SN54S374, 
SIM74LS373, SN74LS374, SN74S373, SN74S374 
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS 

OCTOBER 1975 — REVISED MARCH 1988 


• Choice of 8 Latches or 8 D-Type Flip-Flops 
In a Single Package 

• 3-State Bus-Driving Outputs 

• Full Parallel-Access for Loading 

• Buffered Control Inputs 

• Clock/Enable Input Has Hysteresis to 
Improve Noise Rejection ('S373 and 'S374) 

• P-N-P Inputs Reduce D-C Loading on 
Data Lines ('S373 and 'S374) 


'LS373, 'S373 
FUNCTION TABLE 


OUTPUT 

ENABLE 

ENABLE 

D 

LATCH 

OUTPUT 

L 

H H 

H 

L 

H L 

L 

L 

L X 

Qo 

H 

X X 

z 


'LS374, 'S374 
FUNCTION TABLE 


OUTPUT 

ENABLE 

CLOCK 

D 

OUTPUT 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


description 

These 8-bit registers feature three-state outputs 
designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance 
third state and increased high-logic-level drive provide 
these registers with the capability of being connected 
directly to and driving the bus lines in a bus-organized 
system without need for interface or pull-up com- 
ponents. They are particularly attractive for implement- 
ing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight latches of the 'LS373 and 'S373 are 
transparent D-type latches meaning that while the 
enable (C) is high the Q outputs will follow the data (D) 
inputs. When the enable is taken low the output will be 
latched at the level of the data that was set up. 


SN54LS373, SN54LS374, SN54S373, 
SN54S374 . . . J OR W PACKAGE 
SN74LS373, SN74LS374. SN74S373. 
SN74S374 . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54LS373, SN54LS374, SN54S373, 
SN54S374 . . . FK PACKAGE 
(TOP VIEW) 



2 


tc for 'LS373 and 'S373; CLK for LS374 and 'S374. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS373, SN54LS374, SN54S373, SN54S374, 

SN74LS373, SN74LS374, SN74S373, SN74S374 

OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS 
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SN54LS373, SN54LS374, SN74LS373, SM74LS374 
OCTAL D-TYPE TRANSPARENT LATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


schematic of inputs and outputs 



EQUIVALENT OF ENABLE AND 
OUTPUT CONTROL INPUTS 





EQUIVALENT OF CLOCK 
AND OUTPUT CONTROL INPUTS 
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SN54LS373, SN54LS374, SN74LS373, SN74LS374 
OCTAL D-TYPE TRANSPARENT LATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS' — 55°Cto125°C 

SN74LS' 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

Voh High-level output voltage 

5.5 

5.5 

V 

lOH High-level output current 

- 1 

- 2.6 

MBM\ 

IqL Low-level output current 

12 

24 

mmum 

t w Pulse duration 

CLK high 

15 

15 

ns 

CLK low 

15 

15 

t su Data setup time 

'LS373 

51 

51 

ns 

'LS374 

201 

20 1 

tp Data hold time 

'LS373 

20 1 

201 

ns 

'LS374 t 

5 t 

Ot 

T /\ Operating free-air temperature 

-55 125 

0 70 

°c 


tfhe tp specification applies only for data frequency below 10 MHz. Designs above 10 MHz should use a minimum of 5 ns. (Commercial only) 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | h High-level input voltage 


2 

2 

m 

V 1 1 _ Low-level input voltage 


0.7 

0.8 


V|« Input clamp voltage 

V(x = MIN, 1 1 - —18 m A 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Vcc = MIN, V|H = 2V, 

V|l = V|Ltnax, Iqh = MAX 

2.4 3.4 

Bm 

V 

Vql Low-level output voltage 

Vcc = MIN, V|H = 2V, 
V|l = V|cmax 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


0.35 0.5 

Off-state output current, 

high-level voltage applied 

Vqc = MAX, V|h = 2V, 

V 0 = 2.7 V 

20 

20 

M A 

Off-state output current, 

'OZL 

low-level voltage applied 

V C c = MAX, V|h = 2V, 

Vq = 0.4 V 

-20 

-20 

PA 

Input current at 

l| 

maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V CC = MAX, V| = 2.7 V 

20 

20 


l|L Low-level input current 

V C c = max, V| = 0.4 V 

-0.4 

-0.4 


lOS Short-circuit output current§ 

Vcc = MAX 

-30 -130 

-30 -130 


ICC Supply current 

Vcc = MAX, 

Output control at 4.5 V 

'LS373 

o 

CM 

o 

CN 

mA 

'LS374 

27 40 

27 40 


1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
£AU typical values are at Vqq = 5 V,T^ = 25°C. 

§Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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SN54LS373, SN54LS374, SN74LS373, SN74LS374 
OCTAL D-TYPE TRANSPARENT LATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

•LS373 

LS374 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

TYP 

MAX 

fmax 





35 

50 



fPLH 

Data 

Any Q 


12 

18 


ns 

fpHL 

C L = 45 pF, R l = 667 R 

See Notes 2 and 3 

12 

18 


fPLH 

Clock or 

Any Q 

20 

30 


15 

28 

ns 

tPHL 

enable 

18 

30 


19 

28 

tPZH 

Output 

Any Q 


15 

28 


20 

26 

ns 

fPZL 

Control 


25 

36 


21 

28 

tPHZ 

Output 

Control 

Any Q 

C|_ = 5 pF, R(_ = 667 R 

15 

25 


15 

28 

ns 

fPLZ 

Output 

Control 

Any Q 

See Note 3 

12 

20 


12 

20 

ns 


NOTES: 2. Maximum clock frequency is tested with all outputs loaded. 

3. Load circuits and voltage waveforms are shown in Section 1. 
f m ax s maximum clock frequency 
tpLH = propagation delay time, low-to-high-level output 
tpHL s propagation delay time, high-to-low-level output 
tPZH s output enable time to high level 
tpzi_ — output enable time to low level 
tpp)z s output disable time from high level 
tpLZ = output disable time from low level 
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SN54S373, SN54S374, SN74S373, SN74S374 
OCTAL D-TYPE TRANSPARENT LATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


schematic of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V C q (see Note 1) 7 V 

Input voltage 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54S' — 55° C tcJ 125°C 

SN74S' 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54S' 

SN74S’ 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output voltage, Voh 

5.5 

5.5 

mm 

High-level output current, Iqh 

-2 

-6.5 

■SOI 

Width of clock/enable pulse, t w 

High 

6 

6 

ns 

Low 

7.3 

7.3 

Data setup time, t^j 

•S373 

Of 

Of 

ns 

■S374 

5t 

5t 

Data hold time, th 

'S373 

10| 

1 0f 

ns 

'S3 74 

2t 

2t 

Operating free-air temperature, 

-55 125 

0 70 

KS 
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SN54S373, SN54S374, STJ74S373, SN74S374 
OCTAL D-TYPE TRANSPARENT LATCHES AND 
EDGE-TRIGGERED FLIP-FLOPS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP* MAX 

UNIT 

V|H 


2 

V 

V|L 


0.8 

V 

V|K 

Vcc = MIN. I| = -18 mA 

-1.2 

V 

v OH 

SN54S' 

V C C = MIN, V| H = 2 V. V|L = 0.8 V, Iqh = MAX 

• 

2.4 3.4 

V 

SN74S' 


v OL 

Vcc = MIN, V| H = 2 V, V|l = 0.8 V, l 0L = 20 mA 

0.5 

V 

>OZH 

V C c = MAX, V|h = 2 V, V 0 = 2.4 V 

50 

— 

'OZL 

V C c = MAX, V| H = 2 V, V 0 = 0.5 V 

-50 

o 

'1 

V C c = MAX - v l = 5 5 v 

1 

nn 

'IH 

Vcc = MAX, v l = 2.7 v 

50 

F A 

IlL 

Vcc = MAX, V| = 0.5 V 

-250 

nA 

>OS § 

Vcc = MAX 

-40 -100 

mA 

'cc 

V C c = max 

'S373 


outputs high 

160 

mA 

outputs low 

160 

outputs disabled 

190 

'S374 


outputs high 

110 

outputs low 

140 

outputs disabled 

160 

CLK and OC at 4 V, D inputs at 0 V 

180 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

* All typical values are at Vcc = 5 V, = 25 °C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 


switching characteristics, Vqq = 5V,T^ = 25° C 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'S373 

'S374 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

TYP 

MAX 

fmax 





75 

100 



‘PLH 

Data 

Any Q 


7 

12 


ns 

IPHL 

C L = 15 pF, R L = 280 n, 

See Notes 2 and 4 

7 

12 


tPLH 

Clock or 

Any Q 

7 

14 


8 

15 

ns 

tPHL 

enable 

12 

18 


11 

17 

f PZH 

Output 

Any Q 


8 

15 


8 

15 

ns 

*PZL 

Control 


11 

18 


11 

18 

tPHZ 

Output 

Any Q 

Cl “ 5 pF, Rl = 280 TT, 

6 

9 


5 

9 

ns 

‘PLZ 

Control 

See Note 3 

8 

12 


7 

12 


NOTES: 2. Maximum clock frequency is tested with all outputs loaded. 

4. Load circuits and voltage waveforms are shown in Section 1 . 
f m ax s maximum clock frequency 

tPLH 3 propagation delay time, low-to-high-level output 

tpm. = propagation delay time, high-to-low-level output 

tpzH - output enable time to high level 

tp2L = output enable time to low level 

tppiz b output disable time from high level 

fPLZ 3 output disable time from low level 
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SN54LS373, SN54LS374, SN54S373, SN54S374, 

SN74LS373, SN74LS374, SN74S373, SN74S374 

OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS 



TYPICAL APPLICATION DATA 


BIDIRECTIONAL BUS DRIVER 




CLOCK CIRCUIT FOR BUS EXCHANGE 


EXPANDABLE 4-WORD-BY-8-BIT GENERAL REGISTER FILE 


ENABLE SELECT 



SELECT CLOCK 
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SN54LS375, SN74LS375 
4-BIT BISTABLE LATCHES 


OCTOBER 1976 - REVISED MARCH 1988 


• Supply Voltage and Ground on Corner 
Pins To Simplify P-C Board Layout 


description 

The SN54LS375 and SIM74LS375 bistable latches are 
electrically and functionally identical to the 
SN54LS75 and SN74LS75, respectively. Only the 
arrangement of the terminals has been changed in the 
SN54LS375 and SN74LS375. 

These latches are ideally suited for use as temporary 
storage for binary information between processing 
units and input/output or indicator units. Informa- 
tion present at a data (D) input is transferred to the Q 
output when the enable (C) is high and the Q output 
will follow the data input as long as the enable 
remains high. When the enable goes low, the informa- 
tion (that was present at the data input at the time 
the transition occurred) is retained at the Q output 
until the enable goes high. 

All inputs are diode-clamped to minimize transmission- 
line effects and simplify system design. The SN54LS375 
is characterized for operation over the full military 
temperature range of - 55 °C to 1 25 °C; SN74LS375 is 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 
(EACH LATCH) 


INPUTS 

O G 

OUTPUTS 

Q Q 

L H 

H H 

X L 

L H 

H L 

Qq °o 


H = high level, L ~ low level, X = irrelevant 

Qq = the level of Q before the high-to-low transition of C. 

logic symbol^ 

IQ 
IQ 
2Q 
2Q 
3Q 
3Q 
4Q 
4Q 

tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J. N, and W packages. 




SN54LS375 . . . J OR W PACKAGE 
SN74LS375 . . . D OR N PACKAGE 
(TOP VIEW) 


ID cTT 

£r 

< 

o 

o 

IQ C 2 

a 

o 

in 

IQ C3 

14 D 4Q 

1 C,2C £ 4 

13 D 4Q 

2Q C& 

1? ~| 3C,4C 

2Q C 6 

11 D 3Q 

2D C ? 

10 D 3Q 

GND Q 8 

9 U 3D 

SN54LS375 . . 

. FK PACKAGE 


(TOP VIEW) 


|OD^ UQ 

r- r- 41 > 



D Q U QIO 
cm Z 2 m ro 
CD 


NC - No internal connection 


logic diagram (each latch) 



schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current oo of publication data. Products conform to 
specifications per the terms of Taxis Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS375, SN74LS375 
4-BIT BISTABLE LATCHES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS375 — 55°Cto125°C 

SN74LS375 0°C to 70°C 

Storage temperature range —65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS375 

SN74LS375 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

• OH High-level output current 

- 0.4 

-0.4 


lOL Low-level output current 

4 

8 

■331 

t w Width of enabling pulse 

20 

20 

mm 

•setup Setup time 

20 

20 

mm 

thold Hold time 

0 

0 

ns 

Ta Operating free-air temperature < 

--55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS375 

SN74LS375 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, l| = — 18 mA 

-1.5 

- 1.5 

V 

v OH 

V C C = MIN, V| H “ 2 V, V||_=MAX 

Iqh = — 0.4 mA 

2.5 3.5 

2.7 3.5 

V 

VOL 

V CC = MIN, V|h = 2V, 

V|(_ = MAX 

Iql = 4 mA 

0.25 0.4 

0.25 

V 

|0L = 8 mA 


0.35 0.5 

l| 

V C c = MAX, V| = 7 V 

D input 

0.1 

0.1 

mA 

C input 

0.4 

0.4 

'IH 

Vcc = MAX V| = 2.7 V 

O input 

20 

20 

mA 

C input 

80 

80 

'IL 

V C c = MAX, V | = 0.4 V 

D input 

-0.4 

-0.4 

mA 

C input 

- 1.6 

- 1.6 

'os§ 

vcc = max 

-20 - 100 

-20 - 100 

mA 

'cc 

Vcc = MAX, See Note 2 

6.3 12 

6.3 12 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
X All typical values a re at Vqq= 5 V, T a = 25° C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: I qq is tested with all Inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 




15 

27 

ns 

tPHL 




9 

17 

tPLH 



R L = 2kU Cl = 15 pF 

12 

20 


tPHL 



7 

15 


*PLH 

c 



15 

27 


1PHL 




14 

25 


tPLH 


_ 


16 

30 

ns 

tPHL 




7 

15 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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Four J-K Flip-Flops in a Single Package . . . 
Can Reduce FF Package Count by 50% 


Common Positive-Edge-Triggered Clocks 
with Hysteresis . . . Typically 200 mV 


® Fully Buffered Outputs 


o Typical Clock Input Frequency ... 45 MHz 


description 

These quadruple TTL J-K flip-flops incorporate a 
number of third-generation 1C features that can 
simplify system design and reduce flip-flop package 
count by as much as 50%. They feature hysteresis at 
the clock input, fully buffered outputs, and direct 
clear capability. The positive-edge-triggered SN54376 
and SN74376 are directly compatible with most 
Series 54/74 MSI registers. 

The SN54376 is characterized for operation over the 
full military temperature range of — 55°C to 125°C; 
the SIM74376 is characterized for operation from 0°C 
to 70°C. 


FUNCTION TABLE (EACH FLIP-FLOP) 


COMMON INPUTS 

INPUTS 

OUTPUT 

Q 

CLEAR 

CLOCK 

J 

k 

L 

X 

X 

X 

L 

H 

t 

L 

H 

Qo 

H 

t 

H 

H 

H 

H 

t 

L 

L 

L 

H 

t 

H 

L 

TOGGLE 

H 

L 

X 

X 

Qo 


SN54376, SN74376 
QUADRUPLE J-K FLIP-FLOPS 


OCTOBER 1976 - REVISED MARCH 1988 


SN54376 . . . J PACKAGE 
SN74376 . . . N PACKAGE 
(TOP VIEW) 


clrC 
1J C 
1KC 
1QC 
2QC 
2K C 
2JC 
gndC 


TTJ-,e 

2 15 


^Vcc 

D4J 

D4K 

□4Q 

]]3Q 

I]3K 

U3J 

Dclk 


logic symbolt 


CLR 

CLK 


<1> 


(9) 

R 

> IJ Cl 

r 


( 2 ) 


(7) 




2l< — - — 
_ . ( 10 ) 


- in) r\ 

3K ^ 


(15) 


(14) 


(4) 


(5) 

- IQ 



(12) 


(13) 

- 40 



f This symbol is in accordance with ANSI/IEEE Std. 91 -1 984 and 
IEC Publication 617-12. 


schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54376, SN74376 
QUADRUPLE J K FLIP-FLOPS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54376 -55°Cto125°C 

SN74376 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminals. 

recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS'*' 

MIN 

TYP + 

MAX 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V|K 

Input clamp voltage 

Vcc = MIN, 

l| = -12 mA 

-1.5 

V 

VOH 

High-level output voltage 

Vcc = MIN, 

V| L = 0.8 V, 

V| H =2V, 
lOH = —800 pA 

2.4 

3.4 


V 

V 0L 

Low-level output voltage 

Vcc = MIN, 

V|l = 0.8 V, 

V|H =2V, 
lOL = 18 mA 


0.2 

0.4 

V 

l| 

Input current at maximum input voltage 

Vcc = max. 

V| = 5.5 V 

1 

mA 

l|H 

High-level input current 

Vcc = MAX, 

V| = 2.4 V 

40 

P A 

'IL 

Low-level input current 

Vcc = max, 

V ( = 0.4 V 

-1.6 

mA 

'os 

Short-circuit output current^ 

Vcc = MAX 

-30 


-85 

mA 

'cc 

Supply current 

Vcc = MAX 


52 

74 

mA 



SN54376 

SN74376 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-800 

-800 

mA 

Low-level output current, Iql 

16 

16 


Clock frequency 

0 30 

0 30 

jjgmai 

Pulse width, t w 

Clock high 

22 

22 

ns 

Clock low 

12 

12 

Preset or clear low 

12 

12 

Setup time, t su 

J, K inputs 

Ot 

Ot 

ns 

Clear inactive state 

lOt 

lOt 

Input hold time, tf, 

20 1 

20 1 

ns 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 


t JThe arrow indicates the edge of the clock pulse used for reference: f for the rising edge, I for the falling edge. 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t A 1 1 typical values are at Vqc = S V, Ta = 25°C. 

§Not more than one output should be shorted at a time. 


switching characteristics, Vqq = 5V, T/\ = 25° C 


PARAMETER 1 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

f max 

Maximum clock frequency 

C L = 15 pF, 

R|_ = 4000, 

See Note 2 

30 45 

MHz 

tPHL 

Propagation delay time, high-to-low-level output from clear 

17 

30 

ns 

IPLH 

Propagation delay time, low-to-high-level output from clock 

22 

35 

ns 

*PHL 

Propagation delay time, high-to-low-level output from clock 

24 

35 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS377, SN54LS378, SN54LS379, 
SN74LS377, SN74LS378, SN74LS379 
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE 



These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic with an enable input. The 'LS377, 'LS378, and 
'LS379 devices are similar to 'LS273, 'LSI 74, and 
'LSI 75, respectively, but feature a common enable 
instead of a common clear. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if the enable 
input G is low. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going pulse. When the 
clock input is at either the high or low level, the D 
input signal has no effect at the output. The circuits 
are designed to prevent false clocking by transitions 
at the G input. 

These flip-flops are guaranteed to respond to clock 
frequencies ranging from 0 to 30 MHz while 
maximum clock frequency is typically 40 megahertz. 
Typical power dissipation is 10 milliwatts per 
flip-flop. 


SN54LS377 . . . FK PACKAGE 

(TOP VIEW) 

O 



SN54LS378 . . . J OR W PACKAGE 
SN74LS378 . . . D OR N PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUTS 

G CLOCK DATA 

Q Q 

H X X 

L t H 

L t L 

XL X 

Qo Qo 

H L 

L H 

Qo Qo 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas ^ 
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SN54LS378 . . . FK PACKAGE 
(TOP VIEW) 


O 



NC - No internal connection 
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SN54LS377, SN54LS378, SN54LS379, 

SN74LS377, SN74LS378, SN74LS379 

OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE 


SN54LS379 . . . J OR W PACKAGE 
SN74LS379 . . . D OR N PACKAGE 
(TOP VIEW) 


gC 

TT 

16 

Hvcc 

iqC 

2 

15 

Jaq 

iqC 

3 

14 

340 

idu 

4 

13 

D4D 

2dC 

5 

12 

H3D 

2QC 

6 

11 

D3Q 

2QC 

7 

10 

D3Q 

gndC 

8 

9 

Dclk 


SN54LS379 . . . FK PACKAGE 
(TOP VIEW) ' 



NC - No internal connection 



logic symbols* 

•LS377 'LS378 'LS379 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and 1EC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54LS377, SN54LS378. SN54LS379, 
SN74LS377, SN74LS378, SN74LS379 
OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE 


schematics of inputs and outputs 


EQUIVALENT OF DATA EQUIVALENT OF CLOCK 

INPUT INPUTS 



absolute maximum rating over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SfM54LS' — 55°Cto125°C 

SN74LS' 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voitage values are with respect to network ground terminal. 
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SN54LS377, SN54LS378, SN54LS379, 

SN74LS377, SN74LS378, SN74LS379 

OCTAL, HEX, AND QUAD D-TYPE FLIP-FLOPS WITH ENABLE 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, Ioh 

-400 

-400 


Low-level output current, Iql 

4 

8 

(2d 

Clock frequency, f c |ock 

0 30 

0 30 

HOQ 

Width of clock pulse, t w 

20 

20 

mm 

Setup time, t su 

Data input 

20t 

20t 

ns 

Enable active-state 

25t 

25t 

Enable inactive-state 

lOt 

lOt 

Hold time, th 

Data and enable 

5t 

5t 

msm 

Operating free-air temperature, Ta 

-55 125 

o 

o 

mm 


^The arrow indicates that the rising edge of the clock pulse is used for reference. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS’!' 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | (-1 High-level input voltage 


2 

2 

V 

V|i_ Low-level input voltage 


0.7 

0.8 


V|k Input clamp voltage 


-1.5 

-1.5 

mm 

VOH High-level output voltage 

V CC = MIN, V|H = 2V, 

HHH 


V 

V|l = V|L max, IOH = ~ 400 pA 

Vol Low-level output voltage 

V C c = MIN, V|H = 2V, 

V|l = V|L max 

lOL = A mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


1 HB 

Input current at 

l| 

maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

V C c = MAX, V | = 2.7 V 

20 

20 


l|(_ Low-level input current 

V C c = MAX, V| = 0.4 V 

-0.4 

-0.4 

■soil 

lOS Short-circuit output current^ 

Vcc= MAX 

-20 -100 

-20 -100 


ICC Supply current 

V CC = MAX, See Note 2 

'LS377 

17 28 

17 28 

MSEM 


13 22 

13 22 


•LS379 

9 15 

HU 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at Vqq = 5 V, Ta ~ 25°C. 

§ Note more than one input should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: With all outputs open and ground applied to all data and enable inputs, Iqc ' s measured after a momentary ground, 
then 4.5 V, is applied to clock. 


switching characteristics, VcC = 5 V, Ta = 25°C 


I PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 


f max 

Maximum clock frequency 

Cl = 15 pF, 

30 

40 


dm 

»PLH 

Propagation delay time, low-to-high-level output from clock 

Rl = 2 kn 


17 

27 

MrM 

tPHL 

Propagation delay time, high-to-low-level output from clock 

See Note 3 


18 

27 

MiM 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS381A, SN54S381, SN74LS381A, SN54LS382A, SN74LS382A, SN74S381 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PIN DESIGNATIONS 


DESIGNATION 

PIN NOS. 

FUNCTION 

A3, A2, A1, AO 

17, 19, 1, 3 

WORD A INPUTS 

B3, B2, B1 , BO 

16, 18, 2,4 

WORD B INPUTS 

S2, SI , SO 

7, 6, 5 

FUNCTION-SELECT 

INPUTS 

Cn 

15 

CARRY INPUT FOR 

ADDITION, INVERTED 

CARRY INPUT FOR 

SUBTRACTION 

F3, F2, FI, FO 

12, 11,9, 8 

FUNCTION OUTPUTS 

-CLS381A 

'S381 ONLY) 

14 

ACTIVE-LOW CARRY 

PROPAGATE OUTPUT 

- CLS381A 

G 

'S381 ONLY) 

13 

ACTIVE-LOW CARRY 

GENERATE OUTPUT 

('LS382A 
Cn + 4 ONLY) 

14 

RIPPLE-CARRY 

OUTPUT 

OVR (TS382A 
ONLY) 

13 

OVERFLOW 

OUTPUT 

V CC 

20 

SUPPLY VOLTAGE 

GND 

10 

GROUND 


• Fully Parallel 4-Bit ALUs in 20-Pin Package 
for 0.300-Inch Row Spacing 

• Ideally Suited for High-Density Economical 
Processors 

• 'LS381A and 'S381 Feature G and P Outputs 
for Look-Ahead Carry Cascading 


D2430, JANUARY 1981 - REVISED MARCH 1988 


SN54LS381 A, SN54S381 
. . . J OR W PACKAGE 

SN74LS381 A, SN74S381 SN54LS381A. SN54S381 

. . . DW OR N PACKAGE . . . FK PACKAGE 

(TOP VIEW) (TOP VIEW) 


Aid 

1 1J20 

B1C 

2 19 

AOC 

3 18 

boL 

4 17 

sod 

5 16 

Sid 

6 15 

S2d 

7 14 

FOC 

8 13 

Fid 

9 12 

GNDd 

10 11 


pvcc 


UA3 

Ub3 


SN54LS382A . . . 

J OR W PACKAGE 
SN74LS382A . . . 
DW OR N PACKAGE 


(TOP VIEW) 

A1 
B1 
AO 
BO 

50 

51 

52 
FO 
FI 

GND 



u 

O r~ ' — (J CN 
< CQ < > < 



SN54LS382A . . . FK PACKAGE 
(TOP VIEW) 

o 




FUNCTION TABLE 


• 'LS382A Features Ripple Carry (C n + 4) and 
Overflow (OVR) Outputs 

• Arithmetic and Logic Operations Selected 
Specifically to Simplify System 
Implementation: 

A Minus B 
B Minus A 
A Plus B 

and Five Other Functions 
description 


SELECTION 

ARITHMETIC/LOGIC 

OPERATION 

S2 

SI 

SO 

L 

L 

L 

CLEAR 

L 

L 

H 

B MINUS A 

L 

H 

L 

A MINUS B 

L 

H 

H 

A PLUS B 

H 

L 

L 

A©B 

H 

L 

H 

A + B 

H 

H 

L 

AB 

H 

H 

H 

PRESET 

H = 

high level. 

L = low level 


The 'LS381 A, 'S381 and 'LS382A are low-power Schottky and Schottky TTL arithmetic logic units (ALUs)/function generators 
that perform eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, 
AND, or OR function of the two Boolean variables is provided without the use of external circuitry. Also, the outputs can 
be cleared (low) or preset (high) as desired. The 'LS381 A and 'S381 provide two cascade outputs (P and G for expansion 
utilizing SN54S1 82/SN74S1 82 look-ahead carry generators. The 'LS382 provides a C n + 4 ) output to ripple the carry to 
the C n input of the next stage. The 'LS382A detects and indicates two's complement overflow condition via the OVR output. 
The overflow output is logically equivalent to C n + 3 ® C n + 4 . When the 'LS382A is cascaded to handle word lengths longer 
than four bits in length, only the most significant overflow (OVR) output is used. 


The SN54' family is characterized for operation over the full military temperature range of - 55°C to 1 25°C. The SN74' 
family is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS381A, SN54S381, SN74LS381A, SIM54LS382A, SN74LS382A, SN74S381 
ARITHMETIC LOGIC UNITS/FUNCTIONS GENERATORS 


function table 

Certain differences exist in the G, P ('LS381A, 'S38D and OVR, C n + 4 (’LS382A) function table compared with similar 
parts from other technologies and other vendors. No differences exist in the arithmetic modes (B minus A, A minus B, and 
A plus B), where these outputs perform valuable cascade functions. There are slight differences in the other modes (CLEAR, 
A + B, A © B, AB, and PRESET), where these outputs are strictly "don't care". 

This function table is a condensed version and assumes for A n that AO, A1, A2, and A3 inputs all agree and for B n that 
BO, B1, B2, and B3 inputs all agree. This table is intended to point out the response of these (J, P ('LS381A, 'S381) and 
OVR, C n + 4 ('LS382A) outputs in all modes of operation to facilitate incoming inspection. 


FUNCTION TABLE 
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'LS381 A, 'LS382A 




TTL Devices 


SN54S381, SN74S381 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 
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SIM54LS38 1 A, SN54S381, SN74LS381A, SN54LS382A, SN74LS382A, SN74S381 

ARITHMETIC LOGIC UNITS/FUI\ICTION GENERATORS 


logic symbols ' 


'LS381 A, 'S381 

ALU 

°1 

i o 

_ (14) _ 

j ^ [F(P.Q) > 15| CP ^ — -P 

^ (F(P.Q) > 161 CG ^JI3Lg 

(1/2) Bl [1] 


'LS382 A 

ALU 


11/2) Bl [11 
3 Cl [1] 


p 

111 

(8) 

n i 

Q 


p 

(9) 

(2) 

— 

Q 


P 

(11) 

[4] 

— 

Q 


P 

(121 

n 181 

— 


BO/COp r C 

BO/COl 

(1/2) BO :=5 ‘V 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DW, J, N, and W packages. 


schematics of inputs and outputs 


LS381, LS382A 




EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 

V CC 

— 


— -t— V CC 


f ^eq 


50 ST NOM J 

INPUT —J? 



— £ J 


tr 


f 1 ■ OUTPUT 

Any A or B: 

Req = 1 


Pi 

C n : 

R eq = 800 n 


J**— -J- 

Any S: 

R e q - 6 
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SN54LS381A, SN54LS382A, SN74LS381A, SN74LS382A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS381A, SN54LS382A - 55°C to 1 25°C 

SN74LS381 A, SN74LS382A 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

G output of 'LS381A 

16 

16 

mA 

All other outputs 

4 

8 

Ta Operating free-air temperature 

-55 125 

o 

r"~ 

O 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYpt MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

V CC = MIN, V| H = 2V, V 1l = MAX, 

Iqh = ~ 0.4 mA 

2.5 3.4 

2.7 3.4 

V 

v OL 

G CLS381A) 

V CC = MIN, V, H = 2 V, 

V | L = MAX 

lOL = *0 mA 

0.47 0.7 

0.47 0.7 

V 

Other outputs 

Iql = 4 mA 

0.25 0.4 

0.25 0.4 

Iql = 8 mA 


0.35 0.5 

'1 

V C c = MAX, V, = 7V 

0.1 

0.1 

mA 

'IH 

Any S 

V cc = MAX, V | = 2.7 V 

20 

20 

pA 

Any A or B 

100 

100 

C n CLS381A) 

80 

80 

C n CLS382A) 

100 

100 

•lL 

Any S 

V CC = MAX, V, = 0.4 V 

- 0.2 

-0.2 

mA 

Any A or B 

- 1 

- 1 

C n CLS381A) 

-0.8 

-0.8 

C n ('LS382AI 

- 0.8 

-0.8 

'os§ 

Vcc = MAX 

-20 -100 

-20 -100 

mA 

>cc 

Vcc = MAX, 

All inputs grounded, outputs open 

35 65 

35 65 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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SN54LS38 1 A, SN54LS382A, SN74LS381A, SN74LS382A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 




NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54S381, SN74S381 

ARITHMETIC LOGIC UNITSfFUNCTION GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ( see Note ^ 7 V 

Input voltage . . 5.5 V 

Interemitter voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54S381 —55 C to 125 C 

SN74S381 0°C to 70°C 

Storage free-air temperature range —65 C to 150 C 

NOTES: 1 . Voltage values, except interemitter voltage, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple emitter transistor. For this circuit, this rating applies to each A input in 
conjunction with its respective B input; for example AO with BO, etc. 



recommended operating conditions 



SN54S381 

SN74S381 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, loH 

-1 

-1 

mA 

Low-level output current, Iol 

20 

20 

mA 

Operating free-air temperature, Ta 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

MIN TYP* MAX 

Biffin 

V|h High-level input voltage 


2 

MM 

V|l Low-level input voltage 


0.8 

V 

V|K Input clamp voltage 

V CC =MIN, 1 j = — 18 mA 

-1.2 

V 

Vqh High-level output voltage 

SN54S381 

V C c = MIN, V|h=2V, 

V | i_ = 0.8 V, Iqh = -1 m A 

2.4 3.4 

V 

SN74S381 

2.7 3.4 

Vol Low-level output voltage 

V CC = MIN, V|h = 2V, 

V| L = 0.8 V, loL = 20mA 

0.5 

V 

l| Input current at maximum input voltage 

V CC = MAX, V | = 5.5 V 

1 


l|H High-level input current 

Any S input 

V C C = MAX, V| = 2.7 V 

50 

mA 

C n 

250 

All others 

200 


Any S input 

V CC = MAX, V| = 0.5 V 

-2 

mA 

C n 

-8 

All others 

-6 

IqS Short-circuit output current? 

V C c = MAX 

-40 -100 


ICC Supply current 

Vcc = max 

105 160 



* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
$ All typical values are at Vqq = 5 V, = 25°C. 

§Not more than one output should be shorted at a time. 


switching characteristics, Vqc = 5 V, T/\ = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

«PLH 


Any F 


10 

17 

ns 

*PHL 



10 

17 

tPLH 

Any A or B 



12 

20 

ns 

*PHL 



12 

20 

*PLH 

Any A or B 


Cl = 15 pF, R L = 280n, 

1 1 

18 

ns 

*PHL 


See Note 3 

11 

18 

*PLH 

Aj or Bj 



18 

27 

ns 

1PHL 

F ‘ 


16 

25 

tPLH 

Any S 

Any 


18 

30 


*PHL 


18 

30 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


r< , j 


D2419, JANUARY 1981 - REVISED MARCH 1988 


• Two's-Complement Multiplication 

• Magnitude Only Multiplication 

• Cascadable for Any Number of Bits 

• 8-Bit Parallel Multiplicand Data Input 

• Serial Multiplier Data Input 

• Serial Data Output for Multiplication 
Product 

• 40 MHz Typical Maximum Clock Frequency 


SN54LS384 . . . J PACKAGE 
SN74LS384 . . . N PACKAGE 
(TOP VIEW) 


clrC 

TT 

-7 16 

Hvcc 

X3 C 

2 

15 

Dy 

X2 C 

3 

14 

:x4 

xi C 

4 

13 

JX5 

xoC 

5 

12 

DX6 

prodC 

6 

11 

11X7 

clkC 

7 

10 

Dk 

gndC 

8 

9 

Hi MODE 


description 

The 'LS384 is an 8-bit by 1-bit sequential logic 
element that performs digital multiplication of two 
numbers represented in two's-complement form to 
produce a two's-complement product without 
external correction by using Booth's algorithm 
internally. The device accepts an 8-bit multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal flip-flops are 
cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 
latches are closed and are insensitive to X input 
changes. 


SN54LS384 . . . FK PACKAGE 
(TOP VIEW) 




The multiplier word data is passed by the Y input in a 
serial bit stream, least significant bit first. The 
product is clocked out the PROD output, least 
significant bit first. 


NC - No internal connection 


The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m + n)-bit product. The'LS384 must 
be clocked for m + n clock cycles to produce this two's complement product. The n-bit multiplier (Y-input) sign bit 
data must be extended for the remaining m bits to complete the multiplication cycle. 

The device also contains a K input so that devices can be cascaded for longer length X words. The PROD output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 
device contains the most significant bit. The mode input is wired high or low depending on the position of the 8-bit 
slice in the total X word length. The device with the most significant bit is wired low and all lower order bit packages 
are wired high. 

The SN54LS384 will be characterized for operation over the full military temperature range from — 55°C to 125°C. 
The SN74LS384 will be characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS384, SN74LS384 

8 BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


FUNCTION TABLE 


INPUTS 

INTERNAL 

OUTPUT 

FUNCTION 

CLR 

CLK 

Xi 

Y 

Y_1 

PROD 

L 

X 

Data 

X 

L 

L 

Load new multiplicand and clear internal sum and carry registers 

H 

t 

X 

L 

L 

Output 

Shift sum register 

H 

t 

X 

L 

H 

per 

Add multiplicand to sum register and shift 

H 

t 

X 

H 

L 

Booth's 

Subtract multiplicand from sum register and shift 

H 

1 

X 

H 

H 

algorithm 

Shift sum register 


H = high-level, L = low-level, X = irrevelant, t = low-to-high-level transition 


schematics of inputs and outputs 


logic symbol'!’ 




CLR - 
MODE - 
CLK - 


8x1 2'sCOMP n 
Z1/C2 

[LOW FOR MSB) 
[>C3/-> 


2D 


logic diagram (positive logic) 


*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for J and N packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^C ($ ee Note 1) 7V 

Input voltage (see Note 2) 5.5 V 

Operating free-air temperature range: SN54LS384 —55 C to 125 C 

SN74LS384 0°Cto70°C 

Storage temperature range —65 C to 150 C 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Input voltages must be zero or positive with respect to network ground terminal. 
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SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


recommended operating conditions 


Supply voltage, Vcc 


High-level output current, Iqh 


Low-level output current, Iql 


Clock frequency, f c | 0 ck 


Setup time, t su 


Clear inactive-state set up time before Clock t 


Hold time, tp, 


MIN NOM MAX MIN NOM MAX 


4.75 



Y before Clock t 


K before Clock t 


X before Clear t 


Y after Clock t 


K after Clock t 


X after Clear t 


Clock high 


Clock low 


Clear low 



Operating free-air temperature, T A 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


V CC = MIN, 1 1 = —18 mA 


V C c = MIN, V|h = 2V, 

V(l = V|l max, Vqh = — 400 pA 


V CC = MIN, V||-| = 2V, 'OL = 4mA 
V|i_ = V|Lmax IOL = 8mA 


PARAMETER 

V|H 

High-level input voltage 

V|L 

Low-level input voltage 

V|K 

Input clamp voltage 

v OH 

High-level output voltage 

Vol 

Low-level output voltage 


Input current at maximum 

M 

input voltage 


V CC = MAX, 


l|H 

High-level 

input current 

l|L 

Low-level 

input current 


Emm i 


V cc = MAX 


V| = 5.5 V 


V| = 2.7 V 



-100 -20 


132 


Iqs Short-circuit output current^! Vcc = MAX 


ICC Supply current Vcc = MAX, See Note 3 


For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vcc ” 5 V, T A = 25° C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 3: Iqc is measured with the clear input grounded and all other inputs and outputs open. 

switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


tPLH Propagation delay time, low-to-high-level output from clock 


tPHL Propagation delay time, high-to-low-level output from clock 


tpHL Propagation delay time, high-to-low-level output from clear 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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TTL Devices 


SN54LS384, SN74LS384 

8 BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


TYPICAL APPLICATION DATA 



FIGURE 1 —BASIC 24-BIT SERIAL/PARALLEL CONNECTION 
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SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 
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1 * Four Synchronous Elements in a 
Single 20-Pin Package 

• Buffered Clock and Direct Clear Inputs 

• Independent Two's-Complement 
Addition/Subtraction 

description 

The 'LS385 is a general purpose adder/subtractor 
and is particularly useful as a companion part to the 
SN54LS384/SN74LS384 serial/parallel two's-com- 
plement multiplier. The 'LS385 contains four inde- 
pendent adder/subtractor elements with common 
clock and clear. 

Each of the four independent sum (2) outputs reflects 
its respective A and B input as controlled by the S/A 
control. When S/A is high the 2 function is A minus 
B. When S/A is low the 2 function is A plus B. 

When low, the clear input asynchronously resets the 
sum flip-flop low and the carry flip-flop either high in 
the subtract mode or low in the add mode. The clock 
is positive-edge triggered and controls the sum and 
carry flip-flops according to the function table. 


SN54LS385, SN74LS385 
QUADRUPLE SERIAL ADDERSJSUBTRACTORS 


D2412, NOVEMBER 1977 - REVISED MARCH 1988 


SN54LS385 . . . J PACKAGE 
SN74LS385 . . . DW OR N PACKAGE 
(TOP VIEW) 


CLK 

c 


20 

12 

c 

2 

19 

1 S/A 

c 

3 

18 

IB 

c 

4 

17 

1A 

c 

5 

16 

2A 

c 

6 

15 

2B 

c 

7 

14 

2S/A 

c 

8 

13 

22 

c 

9 

12 

GND 

: 

10 

11 


vcc 

42 _ 

4S/A 

4B 

4A 

3A 

3B _ 

3S/A 

32 

CLR 


SN54LS385 . . . FK PACKAGE 
(TOP VIEW) 


y u 

“ t! d > 3 

/■ 1 J L_J I I LD CCTX 

3 2 1 20 19 \ 


IB ]4 
1A ] 5 
2A ] 6 
2B ] 7 
2S/A ] 8 


18 [ 4S/A 
17 [ 4B 
1 6 [ 4A 
15 [ 3A 
14 C 3B 


\ 9 10 11 12 13 / 

\ r— l r— l r— n i—i r~ i / 


W O DC H 
N 7 -i n 
5 u 


i< 

w 



FUNCTION TABLE 


SELECTED 

INPUTS 

DATA IN CARRY FLIP-FLOP 

2 OUTPUT 

FUNCTION 

CLR 

S/A 

A 

B 

CLK 

BEFORE 1 

AFTER t 

AFTER t 

Clear 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

H 

H 

L 


H 

mm 

m 

B 

t 

L 

L 

HBBMH 


H 

■9 

] 

B 

t 

H 

L 



H 

mm 


Q 

t 

L 

L 


Add 

H 


1 



H 

H 


H 

mm 

H 

L 


L 

L 



H 

mm 

H 

L 


H 

H 



H 

mm 

H 

H 

t 

L 

H 



H 

■9 

H 

H 

t 

H 

H 

H 


H 

H 

wm 

B 

t 

L 


H 


H 

H 

U 

B 

t 

H 


L 


H 

H 

B 

Q 

t 

L 


L 

Subtract 

H 

H 

B 

a 

si 

H 


H 

H 

H 

H 

L 

L 


L 


H 

H 

H 

L 


H 


H 


H 

H 

H 

H 

t 

L 


H 


H 

H 

H 

H 

t 

H 

H 

L 


H = high level, L = low level, X = irrelevant, 
t = transition from low to high level at the clock input 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS385, SN74LS385 

QUADRUPLE SERIAL ADDERSISUBTRACTORS 


schematics of inputs and outputs logic symbol* 
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SN54LS385, SN74LS385 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 


recommended operating conditions 



SN54LS385 

SN74LS385 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc (see Note 1) 

1 


mm 

High-level output current, Ioh 

-400 

-400 

ns 

Low-level output current, IqL 

4 

8 


Clock frequency, f c | oc |< 

0 30 

0 30 


Width of clock pulse. t w 

16 

16 


Setup time, t su 

10 

10 

E3 

Hold time, t^ 

3 

3 

mm 

Operating free-air temperature, Ta 

-55 125 

0 70 

mm 


NOTE 1 : Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS385 

SN74LS385 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V|(_ Low-level input voltage 


0.7 

0.8 

V 

V ik Input clamp voltage 

V C c = MIN, 1 1 =—18 mA 

-1.5 

-1.5 

V 

'/OH High-level output voltage 

V C c = MIN, V m =2V, 

V|L = V|Lmax, IOH =— 400pA 

2.5 3.5 

2.7 3.5 

V 

Vql Low-level output voltage 

V C C = MIN, v |h = 2V, 

V|l = V||_max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current at 
l| 

maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l||_l High-level input current 

V CC = MAX, V | = 2.7 V 

20 

20 

mA 

l|L Low-level input current 

V C C = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

lOS Short-circuit output current§ 

V C c = MAX 

-20 -100 

-20 -100 

mA 

ICC Supply current 

Vcc = MAX, See Note 2 

48 75 

48 75 

mA 


* For conditions shown as MIN orMAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V cc = 5V,T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fmax 



C|_ = 15 pF, R L = 2kn, 

See Note 3 

30 40 

MHz 

tPLH 

Clock 

£ 

CM 

CN 

ns 

tPHL 

18 27 

IPH L 

Clear 

s 

18 30 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section .1. 


Texas ^ 
Instruments 


2-915 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 













































TTL Devices 


2 


2-916 


SN54LS386A, SN74LS386A 
QUADRUPLE 2-IWPUT EXCLUSIVE-OR GATES 



Electrically Identical to 
SN54LS86A/SN74LS86A 

Mechanically Identical to 
SN54L86/SN74L86 

Total Average Propagation Delay 
Times ... 10 ns 


o Typical Total Power 
Dissipation . . . 30.5 mW 


FUNCTION TABLE 
(EACH GATE) 


INPUTS 


A B 


L L 

L 

L H 

H 

H L 

H 

H H 

L 


H = high level 
L = low level 


logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


schematics of inputs and outputs 



MARCH 1974 - REVISED MARCH 1988 

SN54LS386A . . . J OR W PACKAGE 
SN74LS386A . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

71 

JTa 

3 Vcc 

ibC 

2 

13 

3 4B 

iyC 

3 

12 

3 4A 

2YC 

4 

1 1 

3 4Y 

2AC 

5 

10 

3 3Y 

2B C 

6 

9 

3 3B 

GNDC 

7 

8 

3 3A 


SN54LS386A . . . FK PACKAGE 
(TOP VIEW) 

O 


m <r O U CO 



NC - No internal connection 

logic diagram (each gate) 



positive logic 

Y = A© B = AB + AB 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS386A, SN74LS386A 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS386A — 55°Cto125°C 

SN74LS386A 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended dperating conditions 



SN54LS386A 

SN74LS386A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

■■ 

High-level output current, Ioh 

-400 

-400 


Low-level output current, Iql 

4 

8 


Operating free-air temperature, T 

-55 125 

0 70 

Kfl 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS386A 

SN74LS386A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V 1 1 _| High-level input voltage 


2 

2 

V 

V 1 1 _ Low-level input voltage 


0.7 

0.8 

mm 

V|« Input clamp voltage 

V CC = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

v OH High-level output voltage 

Vcc = MIN, V|H = 2V, 

V|L = V|[_nnax, *OH = -400 pA 

1 

1 


V 

Vql Low-level output voltage 

Vcc = Ml N 

V m = 2V, 

V| L = V| L max 

■ OL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

l| Input current at maximum input voltage 

V CC = MAX, V| = 7 V 

0.2 

0.2 


l|H High-level input current 

V CC = MAX. V| = 2.7 V 

40 

40 



V C c = MAX, V| = 0.4 V 

-0.8 

-0.8 


lOS Short-circuit output current? 

V C c = max 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

6.1 10 

6.1 10 



• For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V^c = 5V,T A = 25°C. 

§ Not more than one output should be shorted at a time. 

NOTE 2: Iqq is measured with the inputs grounded and the outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

IPLH 

A or B 

Other input low 

Cl = 1 5 pF, 
R l = 2 kO, 

See Note 3 


12 

23 


*PHL 


10 

17 


1PLH 

A or B 

Other input high 


20 

30 

ns 

IPHL 


13 

22 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54390, SN54LS390, SN54393, SN54LS393, 
SN74390, SN74LS390, SN74393, SN74LS393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 

OCTOBER 1976 - REVISED MARCH 1988 


Dual Versions of the Popular '90A, 'LS90 
and '93A, 'LS93 

'390, 'LS390 . . . Individual Clocks for A and B 
Flip-Flops Provide Dual + 2 and -r 5 Counters 

'393, 'LS393 . . . Dual 4-Bit Binary Counter 
with Individual Clocks 

All Have Direct Clear for Each 
4-Bit Counter 

Dual 4-Bit Versions Can Significantly Improve 
System Densities by Reducing Counter Package 
Count by 50% 

Typical Maximum Count Frequency ... 35 MHz 


SN54390. SN54LS390 . . . J OR W PACKAGE 
SN74390 . . . N PACKAGE 
SN74LS390 . . . D OR N PACKAGE 
(TOP VIEW) 


1CKA £ 

7T 

— ' 1 6 

U v cc 

1CLR C 

2 

15 

P 2CKA 

iQaC 

3 

14 

U2CLR 

1CKB E 

4 

13 

D 2Q A 

1Q B L 

5 

12 

J 2CKB 

iQcC 

6 

11 

□ 2Q B 

10dC 

7 

10 

H 2Q C 

gndQ 

8 

9 

H2Q D 


SN54LS390 . . . FK PACKAGE 
(TOP VIEW) 


• Buffered Outputs Reduce Possibility of Collector 
Commutation 


description 

Each of these monolithic circuits contains eight 
master-slave flip-flops and additional gating to imple- 
ment two individual four-bit counters in a single 
package. The '390 and 'LS390 incorporate dual 
divide-by-two and divide-by-five counters, which can 
be used to implement cycle lengths equal to any 
whole and/or cumulative multiples of 2 and/or 5 up 
to divide-by-100. When connected as a bi-quinary 
counter, the separate divide-by-two circuit can be 
used to provide symmetry (a square wave) at the final 
output stage. The '393 and 'LS393 each comprise 
two independent four-bit binary counters each having 
a clear and a clock input. N-bit binary counters can 
be implemented with each package providing the 
capability of divide-by-256. The '390, 'LS390, '393, 
and 'LS393 have parallel outputs from each counter 
stage so that any submultiple of the input count 
frequency is available for system-timing signals. 
Series 54 and Series 54LS circuits are characterized 
for operation over the full military temperature range 
of— 55° C to 125 n C; Series 74 and Series 74LS 
circuits are characterized for operation from 0°C 
to 70° C. 



SN54393, SN54LS393 . . . J OR W PACKAGE 
SN74393 . . . N PACKAGE 
SN74LS393 . . . D OR N PACKAGE 
(TOP VIEW) 


ia d 1 ^ 

J 14 

3 vcc 

1CLR C 2 

13 

3 2A 

1Q A C 3 

12 

p 2CLR 

iq b C 4 

1 1 

H2Qa 

1QC C 5 

10 

1 2Q B 

iq d C 6 

9 

D 2Qc 

GND C 7 

8 

: 2Q D 


SN54LS393 . . . FK PACKAGE 
(TOP VIEW) 



a Q O Q o 
a z z a a 


«- cj CN CM 


NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54390, SN54LS390, SN54393, SN54LS393, 
SN74390, SN74LS390, SN74393, SN74LS393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 


2 


‘390, 'LS390 

BCD COUNT SEQUENCE 
(EACH COUNTER) 

(See Note A) 


COUNT 

OUTPUT | 

Qp Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


FUNCTION TABLES 
'390/LS390 
BI-QUINARY (5-2) 
(EACH COUNTER) 
(See Note B) 


COUNT 

OUTPUT 

Q A °d q c q b 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


NOTES: A. Output is connected to Input B for BCD count. 

B. Output Qq is connected to input A for bi-quinary 
count. 

C. H = high level, L = low level. 


'393, 'LS393 
COUNT SEQUENCE 
(EACH COUNTER) 


COUNT 

OUTPUT 

q D 

Qc 

°B 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


logic diagrams (positive logic) 

■390, 'LS390 


■q> 


Qa 

> T 

(3, 13) 


CLEAR 



04 


Qc 

CLEAR 




, OUTPUT 

Qb 


OUTPUT 

Qc 


OUTPUT 

q D 


logic symbols * 


'390, 'LS390 


tCLR-2— ^ 

CTR 

CT-0 

i r~ 

icka— ■■■ o 

>♦ D,V2 


DIV5 p 

ICKB-lii-C. 

>♦ CT«{ 




-10b 

-IOC 

-1QD 



'393, LS393 



Pin numbers shown are for D, J, N, and W packages. 


^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 
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DUAL 4-BIT DECADE AND BINARY COUNTERS 
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TTL Devices 


SN54390, SN54393, SN74390, SN74393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 5.5 V 

Operating free-air temperature range: SN54390, SN54393 — 55° C to 125°C 

SN74390, SN74393 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 

recommended operating conditions 



SN54390 

SN54393 

SN74390 

SN74393 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, Ioh 

-800 

-800 


Low-level output current, Iql 

16 

16 

■SB 

Count frequency, f count 

A input 

0 25 

0 25 

MHz 

B input 

0 20 

0 20 

Pulse width, t w 

A input high or low 

20 

20 

ns 

B input high or low 

25 

25 

Clear high 

20 

20 

Clear inactive-state setup time, t su 

251 

251 


Operating free-air temperature, Ta 

-55 125 

0 70 



f The arrow indicates that the failing edge of the clock pulse is used for reference. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONSf 

'390 

'393 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Vp-i High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.8 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, l| = — 12 mA 

-1.5 

-1.5 

V 

V<0H High-level output voltage 

Vcc = MIN, V| H = 2V, 

V| L = 0.8 V, I O h = -800mA 

2.4 3.4 

2.4 3.4 

V 

Vol Low-level output voltage 

V CC = MIN, V | (-) = 2 V , 

V| L = 0.8 V, l OL =16mAH 

0.2 0.4 

0.2 0.4 

V 

Input current at 

l| 

maximum input voltage 

V CC = M AX, V| = 5.5 V 

1 

1 

mA 

1 1 1 -| High-level input current 

Clear 

V C C = MAX, V| = 2.4 V 

40 

40 

mA 

Input A 

80 

80 

Input B 

120 


l|L Low-level input current 

Clear 

Vcc = MAX, V, = 0.4 V 

-1 

-1 

mA 

Input A 

-3.2 

-3.2 

Input B 

—4.8 


Iqs Short-circuit output current? 

Vcc = MAX 

SN54' 

-20 -57 

-20 -57 

mA 

SN 74' 

-18 -57 

-18 -57 

ICC Supply current 

Vcc “ MAX, See Note 2 

42 69 

38 64 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

4 All typical values are at Vcc ~ 5 V, Ta = 25°C. 

® Not more than one output should be shorted at a time. 

1 The Qa outputs of the '390 are tested at Iol = 1 6 mA plus the limit value for l||_ for the B input. This permits driving the B input while maintaining 
full fan-out capability. 

NOTE 2: Iqc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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SN54390, SN54393, SN74390, SN74393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

'390 

'393 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

*max 

A 

Qa 

C L = 15 pF, 

R l = 400 n, 

See Note 3 

and 

Figure 1 

25 35 

25 35 

MHz 

B 

q b 

20 30 


‘PLH 

A 

Qa 

12 20 

12 20 

ns 

‘PHL 

13 20 

13 20 

‘PLH 

A 

Q C of '390 

Qq of '393 

37 60 

40 60 

ns 

*PHL 

39 60 

40 60 

'PLH 

B 

Qb 

13 21 


ns 

'PHL 

14 21 


*PLH 

B 

Qc 

24 39 


ns 

*PHL 

26 39 


‘PLH 

B 

q d 

13 21 


ns 

»PHL 

14 21 


'PHL 

Clear 

Any 

24 39 

24 39 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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NOTE A: Input pulses are supplied by a generator having the following characteristics t r < 5 ns, t f < 5 ns, PRR = 1 MHz, duty cycle = 50%, Z out =» 50 ohms. 


FIGURE 1 


SN54LS390, SN54LS393, SN74LS390, SN74LS393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq (see Note 1 ) 7 V 

Clear input voltage 7 V 

Any A or B clock input voltage 5.5 V 

Operating free-air temperature range: SN54LS390, SN54LS393 -55°Cto125°C 

SN74LS390, SN74LS393 0°C to 70°C 

Storage temperature range — 65°Cto150°C 

NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 




SN54LS390 

SN54LS393 


SN74LS390 

SN74LS393 


MIN NOM MAX MIN NOM MAX 


Supply voltage, V^c 


High-level output current, Iqh 


Low-level output current, Iql 


Count frequency, f CO unt 


A input 


B input 


A input high or low 


B input high or low 


Clear high 


Operating free-air temperature, Ta 


f The arrow indicates that the falling edge of the clock pulse is used for reference. 




electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


PARAMETER 

V|H 

High-level input voltage 

V|L 

Low-level input voltage 

V|K 

Input clamp voltage 

VOH 

High-level output voltage 

v OL 

Low-level output voltage 


SN54LS' 

SN74LS’ 

MIN TYPt MAX 

MIN TYPt MAX 


Input current at 

l| 

maximum input voltage 


l|l_l High-level input current 





Iqs Short-circuit output current?) |VcC = MAX 


V C c = MAX, 
See Note 2 


ICC Supply current 



' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T^ = 25 °C. 

5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

1 The Q a outputs of the 'LS390 are tested at Iql = MAX plus the limit value for l||_ for the clock B input. This permits driving the clock B input 
while maintaining full fan-out capability. 

NOTE 2: Iqc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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SN54LS390, SN54LS393, SN74LS390, SN74LS393 
DUAL 4-BIT DECADE AND BINARY COUNTERS 


switching characteristics, Vcc = 5 V, Ta = 25° C 



PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS390 

'LS393 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


A 

Qa 


25 

35 


25 

35 


MHz 

'max 

B 

Qb 


12.5 

20 



«PLH 


Qa 



12 

20 


12 

20 

ns 

tPHL 




13 

20 


13 

20 

*PLH 


Q c of 'LS390 

C L = 1 5 pF, 


37 

60 


40 

60 

ns 

«PHL 


Q d of 'LS393 

RL = 2 kSI, 


39 

60 


40 

60 

‘PLH 

B 

Qb 

See Note 4 and Figure 2 


13 

21 


ns 

IPHL 



14 

21 


tPLH 

B 

Q c 



24 

39 


ns 

fPHL 



26 

39 


tPLH 

B 

q d 



13 

21 


D 

*PHL 



14 

21 


'PHL 

Clear 

Any 



24 

39 


24 

39 

ns 


NOTE 4: Load circuits and voltage waveforms are shown in Section 1. 
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VOLTAGE WAVEFORMS 


NOTE A: Input pulses are supplied by a generator having the following characteristics t r < 1 5 ns, tf < 6 ns, PR R = 1 MHz, duty cycle = 50 %, 
Z out « 50 ohms. 


FIGURE 2 
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SN54LS395A, SN74LS395A 
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 


I * Three-State, 4 Bit, Cascadable, Parallel-In, 
Parallel-Out Registers 

• 'LS395A Offers Three Times the Sink-Current 
Capability of 'LS395 

• Low Power Dissipation ... 75 mW Typical 
(Enabled) 

• Applications: 

INI-Bit Serial-To-Parallel Converter 
N-Bit Parallel-To-Serial Converter 
l\l-Bit Storage Register 

description 

These 4-bit registers feature parallel inputs, parallel out- 
puts, and clock (CLK), serial (SER), load shift (LD/SH), 
output control (OC) and direct overriding clear (CLR) 
inputs. 

Shifting is accomplished when the load/shift control is 
low. Parallel loading is accomplished by applying the 
four bits of data and taking the load/shift control input 
high. The data is loaded into the associated flip-flops 
and appears at the outputs after the high-to-low transi- 
tion of the clock input. During parallel loading, the entry 
of serial data is inhibited. 

When the output control is low, the normal logic levels 
of the four outputs are available for driving the loads or 
bus lines. The outputs are disabled independently from 
the level of the clock by a high logic level at the output 
control input. The outputs then present a high im- 
pedance and neither load nor drive the bus line; 
however, sequential operation of the registers is not af- 
fected. During the high-impedance mode, the output at 
Qd' is still available for cascading. 

logic symbol? 


Qa 

Qb 
Qc 
Qd 
QD’ 

^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 
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SN54LS395A . . . J OR W PACKAGE 
SN74LS395A . . . D OR N PACKAGE 
(TOP VIEW) 



vcc 

Qa 

Qb 

Qc 

Qd 

Qd' 

clk 

oc 


SN54LS395A . . . FK PACKAGE 
(TOP VIEW) 

nc |ir O 
uj _] cj o < 

co I o z > O 

Qb 

Qc 

NC 

Qd 
Qd' 



NC - No internal connection 


M> * : 


1-2 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS395A, SN74LS395A 

4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 


Pin numbers shown are for D, J, N, and W packages. 

schematics of inputs and outputs 


EQUIVALENT OF SERIAL 
AND DATA INPUTS 

EQUIVALENT OF 

OTHER INPUTS 

TYPICAL OF Q a , Q b , Q c , Q d 
OUTPUTS 

TYPICAL OF Q D ’ OUTPUTS 

V cc 





: R eq 

20 k !> NOM 

input--»^4 

11 

100 S! NOM* 

120!! NOM f 

INPUT-»-f*-i 

y. 

w % 

--■c 

r? 

1 OUTPUT 

* — T OUTPUT 

/b 

n n 

m 




Serial: R eq = 30 kSl NOM 
A, B. C, D: R eq = 20 kfl NOM 



m 
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SN54LS395A, SN74LS395A 
4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


INPUTS 

3-STATE OUTPUTS 

CASCADE 





PARALLEL 


OUTPUT 

CLR 

LDfSH 

CLK 

SER 

A B C D 

Q A q B q C q D 

q d' 

L 

X 

X 

X 

X X X X 

L L L L 

L 

H 

H 

H 

X 

X X X X 

Qao q B0 q C0 q D0 

q D0 

H 

H 

1 

X 

abed 

abed 

d 

H 

L 

H 

X 

X X X X 

Qao q bo q co q do 

q D0 

H 

L 

l 

H 

X X X X 

H °An °Bn Q Cn 

Q Cn 

H 

L 

l 

L 

X X X X 

L °An °Bn Q Cn 

QCn 


When the output control is high, the 3-state outputs are disabled to the high-impedance state; 
however, sequential operation of the registers and the output at Qp' are not affected. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS395A — 55°Cto125°C 

SN74LS395A 0°C to 70°C 

Storage temperature range — 65°Cto150C 



NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS395A 

SN74LS395A 

UNIT 

MIN NOM MAX 


Supply voltage, Vcc 

1 

4.75 5 5.25 

V 

High-level output current, Ioh 

Qa. Qb. Qc. Qd 

-1 

-2.6 


q d' 

-400 

-400 


Low-level output current, Iql 

Qa, Qb. Qc. Qd 

12 

24 

BBl 

Qd' 

4 

8 

mi 

Clock frequency, fclock 

0 30 

0 30 


Width of clock pulse, twjdock) 

16 

16 

mm 

Setup time, high-level or low-level data, t su 

LD/SH 

40 

40 

ns 

All other inputs 

20 

20 

Hold time, high-level or low-level data, th 

10 

10 

MM 

Operating free-air temperature, T/\ 

-55 125 

0 70 
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SN54LS395A, SN74LS395A 

4-BIT CASCADABLE SHIFT REGISTERS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS395A 

SN74LS395A 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V | h High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|K Input clamp voltage 

Vcc = MIN. I| = —18 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 


Qa, q b, 

Qc. q d 

2.4 3.4 


V 

Qd' 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

Vqc 55 MIN, 

V|l “ V|l max, 
V,h=2V 

Qa, Qb. 

Qc. q D 

1 OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

1 OL = 24 mA 


0.35 0.5 

q D' 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 8 mA 


0.35 0.5 

^ Off-state output current, 

high-level voltage applied 

V C c = max, V| H - 2 V, 

V 0 = 2.7 V 

Qa. Qb. 

Qc. °D 

20 

20 


Off-state output current, 

lOZL 

low-level voltage applied 

V CC = MAX, V | (-1 = 2 V, 

Vo = 0.4 V 

Qa. Qb. 

Qc. q d 

-20 

-20 

pA 

Input current at 

l| 

maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l||_| High-level input current 

V C c = MAX, V| = 2.7 V 

20 

20 


l|L Low-level input current 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 


lOS Short-circuit output current§ 

V C C = max 

Qa. Qb. 

Qc. q d 

-30 -130 

-30 -130 

mA 

Qd' 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

Condition A 

*r 

n 

CM 

CM 

22 34 

mA 

Condition B 

21 31 

21 31 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1-All typical values are at Vcc ~ 5 V, Ta = 25°C. 

§ Not more than one output should be shorted at a time.and duration of the short-circuit should not exceed one second. 

NOTE 2: I cc » s measured with the outputs open, the serial input and mode control at 4.5 V, and the data inputs grounded under the following 
conditions: 

A. Output control at 4.5 V and a momentary 3 V, then ground, applied to clock input. 

*B. Output control and clock input grounded. 


switching characteristics, Vcc = 5 V, T/\ = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

QJ2Q 

*max 

Maximum clock frequency 

See Note 3, 

Qa, Qb. Qc, Qd outputs: 

R[_ = 667 n. Cl = 45 pF 
Qq' output: 

RL = 2 kn,CL= 15 pF 

30 

45 



tPHL 

Propagation delay time, high-to-low-level output from clear 


22 

35 

mm 

1PLH 

Propagation delay time, low-to-high-level output 


15 

30 

mrm 

tPHL 

Propagation delay time, high-to-low-level output 


20 

30 

mm 

*PZH 

Output enable time to high level 


15 

25 


*PZL 

Output enable time to low level 


17 

25 

wm 

*PHZ 

Output disable time from high level 

Cl = 5 pF, 


11 

17 

■a 

*PLZ 

Output disable time from low level 

See Note 3 


12 

20 

■aii 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


I * Parallel Access 

• Typical Propagation Delay Time ... 20 ns 

• Typical Power Dissipation . . . 120 mW 

• Applications: 

N-Bit Storage Files 

Hex/BCD Serial-To-Parallel Converters 
description 

These octal registers are organized as two 4-bit bytes 
of storage. Upon application of a positive-going clock 
signal, the information stored in byte 1 is transferred 
into byte 2 as a new 4-bit byte is loaded into the 
byte 1 location via the four data lines. The full 8-bit 
word is available at the outputs after two clock 
cycles. Both the clock and the strobe lines are fully 
buffered. 

logic symbol* 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D. J, N, and W packages. 


02329, MARCH 1977 - REVISED MARCH 1988 


SN54LS396 . . . J OR W PACKAGE 
SN74LS396 . . . D OR N PACKAGE 
(TOP VIEW) 


2Q1 Cl'' 

-J 16 3 vcc 

1Q1 C2 

15 11 G 

D1 C 3 

14 3 2Q4 

202 C 4 

13 I] 1Q4 

102 C 5 

12 3 D4 

D2 [6 

11 3 203 

CLK C 2 

10 3 103 

GND Cs 

9 3 D3 

SN54LS396 . . 

. FK PACKAGE 


(TOP VIEW) 



NC - No internal connection 


FUNCTION TABLE 


| INPUTS 

OUTPUTS 1 

STROBE 


DATA 

BYTE 1 

BYTE 2 

G 


01 D2 03 04 

1Q1 1Q2 103 1Q4 

2Q1 2Q2 2Q3 2Q4 

H 

X 

X X X X 

L L L L 

L L L L 

L 

t 

abed 

abed 

1Q1 n 1Q2n 1Q3 n 1Q4 n 


H ~ high level (steady state), L - low level (steady state), X = irrelevant (any input, including transitions) 
t = transition from low to high level 

1Q1 n , 1Q2 n , 1Q3 n , 1Q4 n - the level of 1Q1, 1Q2, 1Q3, and 1Q4, respectively, before the most recent t transition of the clock. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


logic diagram (positive logic) 


schematics of inputs and outputs 


STROBE "51 

G 



EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS 
INPUT 



CLOCK: R eq “ 10 kft MOM 
OTHERS: R en = 20 kft NOM 



Pin numbers shown are for D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS396 — 55° C to 125°C 

SN74LS396 0°C to 70° C 

Storage temperature range — 65° C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



Supply voltage, Vqq 


High-level output current, Iqh 


Low-level output current, Iqi_ 


Clock frequency, fclock 


Width of clock pulse, t w 


Setup time, t su 


Operating free-air temperature, T/\ 
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SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS'*' 

SN54LS396 

SN74LS396 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V 1 1 _) High-level input voltage 


2 

2 

V 

V 1 1 _ Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

V CC = MIN, l| = —18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V CC = MIN, Vih = 2 V, 

V| L = MAX, l 0 H = —400 pA 

2.5 3.4 

1 

B 

V 

Vql Low-level output voltage 

V CC = MIN, 
V,h = 2V, 

V| L = MAX 

lOL “4 mA 

■B 


V 

Iql = 8 mA 


0.35 0.5 

Input current at 
l| 

maximum input voltage 

Clock input 

VqC = MAX, V| = 7 V 

0.2 

0.2 

mm 


0.1 

0.1 

High-level 

< 1 H 

input current 

Clock input 

Vcc = MAX, V| =2.7 V 

40 

40 

mA 

Other inputs 

20 

20 

Low-level 

1 1 L 

input current 

Clock input 

VcC = MAX, V| = 0.4 V 

-0.8 

-0.8 

mA 

Other inputs 

-0.4 

-0.4 

• OS Short-circuit output current § 

Vcc = MAX 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = MAX, See Note 2 

24 40 

24 40 




*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
IaM typical values are at Vqc = 5 V, = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTE 2: Iqq is measured with 4.5 V applied to all inputs and all outputs open. 


switching characteristics, Vec = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 

lillJIH 

t PLH 

Propagation delay time, low-to-high-level output from clock 

C L = 15 pF, 

R|_ = 2 kft. 

See Note 3 

20 

30 


tPHL 

Propagation delay time, high-to-low-level output from clock 

20 

30 


l PLH 

Propagation delay time, low-to-high-level output from strobe 

20 

30 


l PH L 

Propagation delay time, high-to-low-level output from strobe 

20 

30 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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crikai <?TQQ 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 





o Single-Rail Outputs on 'LS399 

o Selects One of Two 4-Bit Data Sources and 
Stores Data Synchronously with System 
Clock 

o Applications: 

Dual Source for Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring 
New Data 


Implement Separate Registers Capable of 
Parallel Exchange of Contents Yet Retain 
External Load Capability 

Universal Type Register for Implementing 
Various Shift Patterns: Even Has 
Compound Left-Right Capabilities 


description 

This monolithic quadruple two-input multiplexer with 
storage provides essentially the equivalent functional 
capabilities of two separate MSI functions 
(SN54LS1 57/SN74LS1 57 and SN54LS175/ 
SN74LS175) in a single 16-pin package. 


OCTOBER 1976 — REVISED MARCH 1988 


SN54LS399 . . . J OR W PACKAGE 
SN74LS399 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS399 . . . FK PACKAGE 
(TOP VIEW) 




When the word-select input is low, word 1 (A 1 , B1 , 
Cl, D1 ) is applied to the flip-flops. A high input to 
word select will cause the selection of word 2 (A2, 
B2, C2, D2). The selected word is clocked to the 
output terminals on the positive-going edge of the 
clock pulse. 

Typical power dissipation is 37 milliwatts. The 
SN54LS399 is characterized for operation over the full 
military range of - 55 °C to 1 25 °C. The SN74LS399 
is characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE 


INPUTS 

OUTPUTS | 

WORD 

CLOCK 

SELECT 

Qa 

Qb 

Q C 

q D 

L t 

al 

bl 

cl 

dl 

H I 

a2 

b2 

c2 

d2 

X L 

q ao 

°B0 

Q C0 

q D0 


NC - No internal connection 

logic symbolt 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS399, SN74LS399 

QUADRUPLE 2-INPUT MULTIPLEXERS WITH STORAGE 
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SN54LS399, SN74LS399 
QUADRUPLE 2-I1MPUT MULTIPLEXERS WITH STORAGE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS399 -55°Cto125°C 

SN74LS399 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminals. 


recommended operating conditions 



SN54LS399 

SN74LS399 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 


Low-level output current, Iol 

4 

8 


Width of clock pulse, high or low level, t w 

20 

20 

ns 

Setup time, t su 

Data 

25 

25 

ns 

Word select 

45 

45 

Hold time, tf, 

Data 

0 

0 

ns 

Word select 

0 

0 

Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS399 

SN74LS399 

UNIT 

MIN TYpt MAX 

MIN TYP$ MAX 

V | (_| High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|k Input clamp voltage 

Vcc = MIN > l|=— 18mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

v C c = min, V| H = 2v, 

v IL = v IL max I 0 H = -400 mA 

2.5 3.4 

■ 

E$ 

V 

Vql Low-level output voltage 

V C c = MIN, V|h = 2V, 

V|[_ = V|Lmax 

IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 rnA 


0.35 0.5 

Input current at 

1 1 . . , 

maximum input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

l||-| High-level input current 

V CC - MAX, Vj = 2.7 V 

20 

20 

warn 

1 1 1 _ Low-level input current 

V C c = MAX, V| =0.4 V 

-0.4 

-0.4 

■SOI 

'OS Short-circuit output current^ 

Vcc = max 

-20 -100 

-20 -100 

mu 

ICC Supply current 

Vcc = MAX, See Note 2 

7.3 13 

7.3 13 

IB 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, T = 25°C. 

&Not more than one output should be shorted at a time, duration of the short-circuit should not exceed one second . 

NOTE 2: With all outputs open and all inputs except clock low, Iq C is measured after applying a momentary 4.5 V, followed by ground, to 
the clock input. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*PLH 

Propagation delay time, low-to-high-level output 

Cl = 15 pF, R L = 2kT2, 


18 

27 


*PHL 

Propagation delay time, high-to-low-level output 

See Note 3 


21 

32 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS422, SN54LS423, SN74LS422, SIM74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 



Will Not Trigger from Clear 

D-C Triggered from Active-High or Active- 
Low Gated Logic Inputs 

Retriggerable for Very Long Output Pulses, 
Up to 100% Duty Cycle 


• Overriding Clear Teminates Output Pulse 


• 'LS422 Has Internal Timing Resistor 


description 

The 'LS422 and 'LS423 are identical to 'LS122 and 
'LSI 23 except they cannot be triggered via clear. 

These d-c triggered multivibrators feature output-pulse- 
width control by three methods. The basic pulse time is 
programmed by selection of external resistance and 
capacitance values (see typical application data). The 
'LS422 contains an internal timing resistor that allows 
the circuits to be used with only an external capacitor, if 
so desired. Once triggered, the basic pulse width may be 
extended by retriggering the gated low-level-active (A) 
or high-level-active (B) inputs, or be reduced by use of 
the overriding clear. Figure 1 illustrates pulse control by 
retriggering and early clear. 

The 'LS422 and 'LS423 have enough Schmitt hysteresis 
to ensure jitter-free triggering from the B input with tran- 
sition rates as slow as 0.1 millivolt per nanosecond. The 
'LS422 Rj n t is nominally 10 k ohms. 

The SN54LS422 and SN54LS423 are characterized for 
operation over the full military temperature range of 
— 55°C to 125°C. The SN74LS422 and SN74LS423 
are characterized for operation from 0°C to 70°C. 


SN54LS423 . . . J OR W PACKAGE 
SN74LS423 . . . D OR N PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 


iaM 

tt 

-3 16 

IWcc 

1BC 

2 

15 

D 1 Rext^Cext 

1 CLR C 

3 

14 

D 1 C e xt 

iqC 

4 

13 

D IQ 

2QC 

5 

12 

□ 2Q 

2 C e xt d 

6 

1 1 

] 2CLR 

2 R ext /C e xt d 

7 

10 

32 B 

gndC 

8 

9 

H2A 


D2536, JANUARY 1980 - REVISED MARCH 1983 

SN54LS422 . . . J OR W PACKAGE 
SN74LS422 . . . D OR N PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 


A1C 

rr 

J 14 

n vcc 

A2C 

2 

13 

H Rext/Cext 

B1C 

3 

12 

3 NC 

B2C 

4 

11 

3 C ex t 

CLRC 

5 

10 

H NC 

QC 

6 

9 

3 Rint 

gndC 

7 

8 

3 Q 


SN54LS422 . . . FK PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 



SN54LS423 . . . FK PACKAGE 
(TOP VIEW) (SEE NOTES 1 THRU 4) 



NOTES: 1. An external timing capacitor may be connected between C ext and Rext^ext (Positive). 

2. To use the internal timing resistor of 'LS422, connect Rj n t to ^CC- 

3. For improved pulse width accuracy and repeatability, connect an external resistor between Rext/^ext and V CC w >*h Rjnt 
open-circuited. 

4. To obtain variable pulse widths, connect an external variable resistance between Rj nt or Rext^ext and VcC* 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS422, SN54LS423, SN74LS422. SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


description (continued) 


'LS422 

FUNCTION TABLE 


INPUTS 

OUTPUTS ] 

CLEAR 

A1 

A2 

B1 

B2 

Q 

a 

L 

X 

X 

X 

X 

L 

H 

X 

H 

H 

X 

X 

Lt 

Ht 

X 

X 

X 

L 

X 

Lt 

Ht 

X 

X 

X 

X 

L 

Lt 

Ht 

H 

L 

X 

t 

H 

n 

u 

H 

L 

X 

H 

t 

n 

u 

H 

X 

L 

i 

H 

n. 

u 

H 

X 

L 

H 

i 

n 

U 

H 

H 

i 

H 

H 

n 

tr 

H 

i 

i 

H 

H 

n 

u 

H 

i 

H 

H 

H 

n 

u 


'LS423 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

A B 

Q Q 

L 

X X 

L H 

X 

H X 

Lt Ht 

X 

X L 

Lt Ht 

H 

L t 

JT U 

H 

1 H 

n u 



t These lines of the functional tables assume that the indi- 
cated steady-state conditions at the A and B inputs have 
been set up long enough to complete any pulse started be- 
fore the set up. 




RETRIGGER PULSE 
(S«e Note) 


I " ’OUTPUT WITHOUT RETRIGGER 

OUTPUT PULSE CONTROL USING RETRIGGER PULSE 


r 


CLEAR 


OUTPUT O 


OUTPUT WITHOUT CLEAR 



OUTPUT PULSE CONTROL USING CLEAR INPUT 


NOTE: Retrigger pulses starting before 0.22 C ext (in picofrads) 
nanoseconds after the initial trigger pulse will be ignored 
and the output pulse will remain unchanged. 


FIGURE 1-TYPICAL INPUT/OUTPUT PULSES 
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SN54LS422, SW54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


logic symbols' 


nxi 

ri cx cx 
O)^ mijj, 113, r 

R mt c ext Rext^Cext 





''These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 




Rjnt is nominally 10 k ohms 



Pin numbers shown are for D, J, N, and W packages. 

schematics of inputs and outputs 
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SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-400 

-400 


Low-level output current, Iol 

4 

8 


Pulse width, t w 

40 

40 

mm 

External timing resistance, R e xt 

5 180 

5 260 

^291 

External capacitance, C ext 

No restriction 

No restriction 


Wiring capacitance at Ft ext /C ex t terminal 

50 

50 

mm 

Operating free-air temperature, Ta 

-55 125 

0 70 

c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 


mnmmmm 

V||_| High-level input voltage 




V 

wnrnEammmmm 



0.8 

V 

V|k Input clamp voltage 

Kl/AUAII?— 


-1.5 

V 

Vqh High-level output voltage 

Vcc = MIN, V| H = 2V, 

V|L = V|L m ax Iqh = — 400mA 

2.5 3.5 


V 

Vql Low-level output voltage 



0.25 0.4 

0.25 0.4 

V 

IMKUyQ 


0.35 0.5 

1 Input current at 

* maximum input voltage 

V CC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|l_l High-level input current 

V C c = MAX . v l = 2.7 V 

20 

20 


l|L Low-level input current 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 


lOS Short-circuit output currents 

V C C = max 

-20 -100 

-20 -100 

BISI 

Supply current 
(quiescent or triggered) 

Vcc = MAX, See Note 6 

'LS422 

6 11 

6 11 

mA 

•LS423 

12 20 

12 20 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25°C. 

® Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

NOTES: 5. To measure Vqh at Q, Vql a* Q. or loS at 9tound Rext^ext> a PPW 2 V to B and clear, and pulse A from 2 V to 0 V. 

6. With all outputs open and 4.5 V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5 V, is applied 
to clock. 


switching characteristics, Vcc = 5 V, Ta = 25° C, see note 7 


PARAMETERS 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

fPLH 

A 

Q 

Cext = Rext ~ ^ kfi, 

C(_-15pF, RL = 2kJ2 

23 33 

ns 

B 

23 44 

IPHL 

A 

Q 

32 45 

ns 

B 

34 56 

*PHL 

Clear 

Q 

20 27 

ns 

tPLH 

<3 

28 45 

t w Q (min) 

A or B 

Q 

116 200 

ns 

*wQ 

A or B 

Q 



MS 


1 t w Q = width of pulse output Q. 

NOTE 7: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


TYPICAL APPLICATION DATA FOR 'LS422, 'LS423t 


The basic output pulse width is essentially determined 
by the values of external capacitance and timing 
resistance. For pulse widths when C ex t < 1000 pF, 
use Figure 3. For C ex t between 0.1 nF and 1 fiF, the 
pulse width may be defined as: 

t w = K*Ry*C ex t 
with K obtained from Figure 4. 

When C ex t a 1 /rF, the output pulse width is defined 
as: 


t w ~ 0.33«RyC e xt 

Where 

Rt is in kilohms (internal or external timing 
resistance) 

C ext is in pF 

tw is in nanoseconds 

For maximum noise immunity, system ground should 
be applied to the C ex t node, even though the C ex t 
node is already tied to the ground lead internally. Due 
to the timing scheme used by the 'LS422 and 'LS423, 
a switching diode is not required to prevent reverse 
biasing when using electrolytic capacitors. 


V CC 



To C ext To Rext^ext 
terminal terminal 


TIMING COMPONENT CONNECTIONS 
FIGURE 2 


'LS422, 'LS423 

TYPICAL OUTPUT PULSE WIDTH 


vs 



1 10 100 1000 


Cext - External Timing Capacitance— pF 

' This value of resistance exceeds the maximum recommended for use over 
the full temperature range of the SN54LS circuits. 


FIGURE 3 
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SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


TYPICAL APPLICATION DATA FOR 'LS422, 'LS423 t 



MUTIPLIER FACTOR 


vs 



0.25 0.30 0.35 0.40 0.45 0.50 0.55 
K - Multiplier Factor — 

FIGURE 4 


VARIATION IN OUTPUT PULSE WIDTH 



4.5 4.75 5 5.25 5.5 

Vcc ~ Supply Voltage — V 


FIGURE 6 


DISTRIBUTION OF UNIT 

vs 

OUTPUT PULSE WIDTH 


1 1 

Vcc = 5 V 

T. o 






* A 


















lEDIi 

20% 









+ 

>0% - (LS422) 






1 1 

See Note 8 



-8% 



F8% -(LS422/ 





^ LS423) 


h*-MEDIAN-*4-98% OF UNITS 
l w(out) — Output Pulse Width 

FIGURE 5 


VARIATION IN OUTPUT PULSE WIDTH 


vs 



-75 -50 -25 0 25 50 75 100 125 

T A - FREE-AIR TEMPERATURE -°C 


FIGURE 7 


NOTE 8: For the LS422, the internal timing resistor, R jnt was used. For the LS422/423, an external timing resistor was used for Ry. 
t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS422 and 
SN54LS423 only. 
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SN54S436, SN74S436 
LINE DRIVER/MEMORY DRIVER CIRCUITS 


D2630. JANUARY 1981 -REVISED MARCH 1988 


MOS MEMORY INTERFACE 


• Can Drive High-Impedance Loads 

Interchangeable with National DS16149 
DS16179 Drivers 

High-Speed Switching 

Minimum Input Current Required 

Damping Output Resistor Reduces 
Transients 


description 

The SN54S436 and 


SN54S436 . . . J OR W PACKAGE 
SN74S436 . . . D OR N PACKAGE 
(TOP VIEW) 


G1 £ 1 Ui6pVcc 

iaC 2 

1YC 3 
2aC 4 

2YL 5 
3AC 6 

3Y[I 7 
GNDL 8 


15 HG2 
14 D 6A 
13 3 6Y 
12 H 5A 
1 1 Z) 5Y 
10 U4A 
9 D 4Y 


SN74S436 are monolithic 


integrated TTL-to-MOS drivers and interface circuits. 
The p-n-p input transistors use minimum current 
allowing increased fan-out to these drivers. Schottky- 
clamped transistor logic permits high-speed operation, 
minimum propagation time. 

The small series damping resistor has been included 
in the design of the 'S436 to eliminate undesired 
output transient overshoot. Either enable, G, when 
high, sets the outputs to the high level for MOS RAM 
refresh applications. 


FUNCTION TABLE 



INPUT 


mm 

G2 

mm. 





H 

H 




X 

M 



X 



H = high level, L = low level, X = irrelevant 


SN54S436 . . . FK PACKAGE 
(TOP VIEW) 

O 




NC - No internal connection 


logic symbol* 


- ( Drv 

G1 — L -^“ 
G2 < 15 ii^ 


1A 

2A 

3A 

4A 

5A 

6A 


(2) 

t> 

X(3) 

(4) 


— — 1 Y 

v. (5) 


(6) 


* — Z Y 

^<7) 


(10) 


1 3Y 

v^(9) 


(12) 


■" ' 4Y 

SJ11) 


(14) 


— ^ — 5Y 

^il 3) 6Y 



schematics of inputs and outputs 



*This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54S436, SN74S436 

LINE DRIVER/MEMORY DRIVER CIRCUITS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note D 7 V 

Input voltage range -1.5 to 7 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2) 

J package 1375 mW 

N package 1150 mW 

W package 1000 mW 

Operating free-air temperature range: SN54S436 -55°C to 125°C 

SN74S436 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate as follows: J package, 1 1 .0 mW/°C, N package, 9.2 mW/°C, W package, 
8.0 mW/°C. 

recommended operating conditions 


2 



SN54S436 

SN74S436 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|h High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

KU 

Ta Operating free-air temperature 

-55 125 

o 

r>* 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54S436 

SN74S436 

UNIT 

MIN TYP* MAX 

MIN TYpt MAX 

V|K 

Vcc = MIN. I| = - 1 8 mA 

-0.75 -1.2 

-0.75 -1.2 

V 

V 0H 

V C C = MIN, 'OH = - 10pA 

3.4 4.3 

3.5 4.3 

V 

Vcc = MIN, 

'oh = - 1 mA 

'S436 

2.4 3.5 

2.6 3.5 

•S437 

2.5 3.5 

2.7 3.5 

V 0L 

Vcc = MIN, 'OL = 10pA 

0.25 0.4 

0.25 0.35 

V 

Vcc = min, 

Iql “ 20mA 

'S436 

0.6 1.1 

0.6 1 

'S437 

• 0.4 0.5 

0.4 0.5 

'OL 

V C C = MIN, Vo = 4.5V, V, = 2 V 

See Note 3 

150 200 

1 50 200 

mA 

'os* 

Vcc = MAX, v 0 = OV 

-100 -250 -400 

-100 -250 -400 

mA 

'1 

Vcc = MAX . V| H = 5.5V 

1 

1 

mA 

'IH 

V CC = MAX, V| H = 2.7V 

0.1 50 

0.1 50 

pA 

'IL 

V C c = MAX, V|l = 0.5 V 

-100 -250 

- 100 -250 

P A 

'cc 

Vcc = MAX, G inputs at OV, 

All other inputs at 4. 5 V 

33 60 

33 60 

mA 

Vcc = MAX, All inputs at 0 V 

14 20 

14 20 


* All typical values are at Vcc = 5 V, T^ = 25°C. 

* Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN54S436, SN74S436 
LINE DRIVER/MEMORY DRIVER CIRCUITS 


switching characteristics, Vcc = 5 V, Ta = 25°C 


| PARAMETER 

TEST CONDITIONS 

MIN TYP 

MAX 


tAHYL 

Delay time from A high to Y starting low 

See Figure 1 

C L = 50pF 

4.5 

7 

ns 

C L = 500 pF 

12 

16 

tALYH 

Delay time from A low to Y starting high 

See Figure 1 

C L =50pF 

5 

8 

ns 

C L = 500 pF 

11 

16 

t GHYH 

Delay time from G high to Y starting high 

Rl = 2 k ft to Gnd, 

See Figure 2 

C L = 50 pF, 

10 

18 

ns 

*GLYL 

Delay time from G low to Y starting low 

Rl = 2 kn to Vqq, 

See Figure 3 

C L = 50 pF, 

11 

18 

ns 

tTHL 

Transition time, high-to-low-level output 

See Figure 1 

C L = 50 pF 

5 

8 

ns 

C L = 500 pF 

15 

30 

*TLH 

Transition time, low-to-high-level output 

See Figure 1 

C L = 50pF 

6 

9 

ns 

C L = 500pF 

15 

30 


OUTPUT 
UNDER TEST 


PARAMETER MEASUREMENT INFORMATION 


-O OUTPUT 

-L C L 

-|~ (SEE NOTE B) 


LOAD CIRCUIT 


FIGURE 1 




OUTPUT . 
UNDER TEST 


C L^C 

(SEE NOTE B) 


LOAD CIRCUIT 


_L >R L = 2k£2 


FIGURE 2 


V CC 


OUTPUT 
UNDER TEST 


;r l = 2kn 


c L 

(SEE NOTE B) 


INPUT 

G 



VOLTAGE WAVEFORMS 


INPUT 

G 



VOLTAGE WAVEFORMS 


LOAD CIRCUIT 

FIGURE 3 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, Z out = 50 0, t r < 5 ns, 
B. Cl includes probe and jig capacitance. 


Texas 

Instruments 


2-949 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 












































TTL Devices 


2 


2-950 


SN54LS44Q THRU SN54LS442, SN54LS444 
SN74LS440 THRU SN74LS442, SN74LS444 
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 

D2425, AUGUST 1979-REVISED MARCH 1988 


H • 3-Way Asynchronous Communication 

Fj • On-Chip Bus Selection Decoding 

j| • Input Hysteresis Improves Noise Margin 

I • Choice of Open-Collector or 
3-State Outputs 

description 

These bus transceivers are designed for asynchronous 
three-way communication between four-line data 
buses. They give the designer a choice of selecting 
inverting, noninverting, or a combination of inverting 
and noninverting data paths with either 3-state or 
open-collector outputs. 


SN54LS' . . . J PACKAGE 
SN74LS' . . . DW OR N PACKAGE 
(TOP VIEW) 



The SO and SI inputs select the bus from which data 
are to be transferred. The G inputs enable the bus or 
buses to which data are to be transferred. The port 
for any bus selected for input and any other bus not 
enabled for outputwill beathigh impedance including 
those of the open-collector devices. 

The SN54LS440 through SN54LS442 and 
SN54LS444 are characterized for operation over the 
fullmilitary temperature range of -55°Cto 125°C. 
The SN74LS440 through SN74LS442 and 
SN74LS444 are characterized for operation from 0°C 
to 70°C. 

FUNCTION TABLE 


SN54LS' . . . FK PACKAGE 
(TOP VIEW) 





DEVICE OUTPUT LOGIC 

'LS440 Open-Collector True 

'LS441 Open-Collector Inverting 

'LS442 3-State True 

'LS444 3-State True/Inverting 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS440 THRU SN54LS442, SN54LS444 
SN74LS440 THRU SN74LS442, SN74LS444 
QUADRUPLE TRIDIRECTION AL BUS TRANSCEIVERS 

logic symbols* 


'LS440 'LS441 'LS442 



'LS444 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54LS440 THRU SN74LS442, SN54LS444 
SN74LS440 THRU SN74LS442, SN74LS444 
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 


logic diagram (composite showing one of four transceivers from each type, positive logic) 



COMMON 

CONTROLS 


ONE OF FOUR 
'LS440/'LS442 
TRANSCEIVERS 


ONE OF FOUR 
'LS441 

TRANSCEIVERS 


ONE OF FOUR 
'LS444 

TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS' — 55 Cto 125 C 

SN74LS' 0°C to 70° C 

Storage temperature range —65 Cto 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 
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SN54LS440, SN54LS441 
SN74LS440, SN74LS441 

QUAD TRID1RECTI0NAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



Supply voltage, Vqc (see Note 1) 
High-level output voltage, Vqh 
L ow-level output current, Iol 
O perating free-air temperature, 


SN54LS440 

SN74LS440 


SN54LS441 

SN74LS441 

UNIT 

MIN NOM MAX 

MIN NOM MAX 


4.5 5 5.5 

4.75 5 5.25 

V 


12 


NOTE 1 : Voltage values are with respect to the network ground terminal. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V in High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.5 

0.6 

V 

V|k Input clamp voltage 


-1.5 

-1.5 

V 

Hysteresis (Vj + — Vy_)| A,B,C input 

V C C = min 

0.1 0.4 

0.2 0.4 

V 

lOH High-level output current 

Vqq = MIN, Vqh = 5.5 V, 
V|h = 2V, V )L =V| L max 

100 

100 

PA 

Vql Low-level output voltage 

V C c = MIN, I 

V,h = 2 V, 

V||_ = V|Lmax 

lOL *° 12 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

V 

Input current at 

l| 

maximum input voltage 

A,B,C input 

v C c = max 

V| = 5.5 V 

0.1 

0.1 

mA 

All others 

V| = 7 V 

0.1 

0.1 

| 1 1 H High-level input current 

V CC = MAX, V | = 2.7 V 

20 

20 

uA 


V CC =MAX, V | = 0.4 V 

-0.4 

-0.4 


ICC Supply current 

Outputs low 

V CC = MAX, Outputs open 

62 90 

62 90 

mA 

Outputs disabled 

64 95 

64 95 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqc = 5 V, T/\ = 25°C. 


switching characteristics at Vqc = 5 V, Rl = 667 fi. Cl = 45 pF, Ta = 25 °C, see notte 2 


PARAMETER 

FROM 

TO 

'LS440 

'LS441 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 



A 

B 

24 

35 

21 

30 




A 

C 

24 

35 

21 

30 


tPLH 

Propagation delay time, 

B 

A 

24 

35 

21 

30 

ns 

low-to-high level output 

B 

C 

24 

35 

21 

30 



C 

A 

24 

35 

21 

30 




C 

B 

24 

35 

21 

30 




A 

B 

20 

30 

9 

15 




A 

C 

20 

30 

9 

15 


tPHl 

Propagation delay time, 

B 

A 

20 

30 

9 

15 

ns 

high-to-low level output 

B 

C 

20 

30 

9 

■a 



C 

A 

20 

30 

9 

15 




C 

B 

20 

30 

9 

15 



Propagation delay time, 
low-to-high level output 

Any G 

A,B,C 

29 

45 

23 

35 


tPLH 

SO, SI 

A,B,C 

33 

50 

27 

40 

ns 


CS 

A,B,C 

31 

45 

26 

40 



Propagation delay time, 
high-to-low level output 

Any G 

A,B,C 

27 

40 

20 

30 


tPHL 

SO, SI 

A,B,C 

32 

50 

26 

40 

ns 


CS 

A,B,C 

28 

45 

21 

30 



NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS442, SN54LS444 
SN74LS442, SN74LS444 
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS442 

SN54LS444 

SN74LS442 

SN74LS444 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, VqC (see Note 1) 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 

-12 

-15 


Low-level output current, Iol 

12 

24 


Operating free-air temperature, T/\ 

-55 125 

0 70 

“C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|(-| High-level input voltage 


2 

2 

V 

V||_ Low-level input voltage 


0.5 

0.6 

V 

V|«; Input clamp voltage 

V CC = MIN, 1 1 = —18 mA 

-1.5 

-1.5 

V 

Hysteresis (Vj + — Vj_)| A,B,C input 

V CC = MIN 

0.1 0.4 

O 

to 

o 

*4* 

V 

v OH High-level output voltage 

V CC = MIN, 

V,h = 2V, 

V|l = V|(_max 


2.4 3.4 

2.4 3.4 

V 


2 

2 

Vql Low-level output voltage 

V C c = MIN, 

V m = 2V, 

V|l = V||_max 


0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

Off -state output current, high-level 

voltage applied 

Vcc = max, 

CS at 2 V 

V 0 = 2.7 V 

20 

20 

pA 

Off-state output current, low-level 

lOZL 

voltage applied 

V 0 = 0.4 V 

-400 

-400 

Input current at 
l| 

maximum input voltage 

A, B, C 

Vcc = max 

V| = 5.5 V 

0.1 

0.1 

mA 

Others 

V| = 7 V 

0.1 

0.1 

1 1 h High-level input current 

V C c = MAX, V| = 2.7 V 

20 

20 

P A 

l||_ Low-level input current 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 


Iqs Short circuit output current^ 

V C c = max 

-40 -225 

-40 -225 



Outputs low 

Vcc = MAX, Outputs open 

62 90 

62 90 

mA 


Outputs at Hi-Z 

64 95 

64 95 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25°C. 

5 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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SN54LS442, SN54LS444 
SN74LS442, SN74LS444 

QUAD TRID1RECTI0NAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


switching characteristics at Vcc = 5 V, Ta = 25 °C, see note 2 



2 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


schematics of inputs and outputs 
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SN54LS445, SN74LS445 
BCD -TO-DECIMAL DECODERS/DRIVERS 

D2427. NOVEMBER 1 977-REVISED MARCH 1988 


FOR USE AS LAMP, RELAY, OR MOS DRIVERS 


Low-Voltage Version of S1M54LS145/ 
SN74LS145 

Full Decoding of Input Logic 

SN74LS445 Has 80-mA Sink-Current 
Capability 

All Outputs Are Off for Invalid BCD 
Input Conditions 

Low Power Dissipation ... 35 mW 
Typical 


SN54LS445 . . . J PACKAGE 
SN74LS445 . . . D OR N PACKAGE 
(TOP VIEW) 


1 ^16 

IWcc 

2 15 

> 

3 14 

Db 

4 13 

3c 

5 12 

HD 

6 11 

19 

7 10 

D8 

8 9 

□ 7 




INPUTS 





OUTPUTS 





D 

C 

B 

A 

O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

O 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Q 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

-J 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

> 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Z 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

_H_ 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = high level (off), L = low level (on) 

description 

These monolithic BCD-to-decimal decoder/drivers 
consist of eight inverters and ten four-input NAND 
gates. The inverters are connected in pairs to make 
BCD input data available for decoding by the NAND 
gates. Full decoding of valid BCD input logic ensures 
that all outputs remain off for all invalid binary input 
conditions. These decoders feature high-performance, 
n-p-n output transistors designed for use as indicator/ 
relay drivers or as open-collector logic-circuit drivers. 
Each of the output transistors will sink up to 80 mill i- 
amperes of current. Each input is one Series 54LS/ 
74LS standard load. Inputs and outputs are entirely 
compatible for use with TTL logic circuits, and the 
outputs are compatible for interfacing with most 
MOS integrated circuits. Power dissipation is typically 
35 milliwatts. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


SN54LS445 . . . FK PACKAGE 
(TOP VIEW) 


o u 

<— o z > < 


3 2 1 20 19 


9 10 11 12 13 
nn nnn 
cd o c_> co 
Z Z 
to 


NC - No internal connection 


logic diagram (positive logic) 

ns) . fn 


Pin numbers shown are for D, J, and N packages. 
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SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note D 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS445 -55°CC to 125°C 

SN74LS445 0°C to 70 °C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 




Supply voltage, Vcc 


Off-state output voltage, VQ(off) 


Operating free-air temperature, T /\ 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


V|H High-level input voltage 


V|« Input clamp voltage 


I O ( of f ) Off-state output current 


TEST CONDITIONS* 



MIN TYPt MAX MIN TYPt MAX 


2 



V CC = MIN, 
V| H = 2V, 

Vj l = V| l max 


>OL = 12 mA 


IqL = 24 mA 


Iqj_ = 80 mA 


^O(on) On-state output voltage 


Input current at maximum input voltage 


l|l_l High-level input current 


IjL Low-level input current 


'CC Supply current 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at V^c = 5 V, T a = 25°C. 

NOTE 2: Iqq is measured with all inputs grounded and outputs open. 

switching characteristics, Vqc = 5 V, Ta = 25° C 



-1.5 


250 

0.25 

0.4 

0.35 

0.5 


V CC = MAX, V| = 7 V 

0.1 

V CC = MAX, V| = 2.7 V 

20 

Vcc = MAX, V | = 0.4 V 

-0.4 

V CC = MAX, See Note 2 

7 13 



PARAMETER 

TEST CONDITIONS 

*PLH Propagation delay time, low-to-high-level output 

C|_ = 45pF. R l = 665 S2. See Note 3 

tpHL Propagation delay time, high-to-low-level output 





NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 


logic symbol* 


schematic of inputs and outputs 



BCD/DEC 


^ oO 


1 o 


2 O 

1 

30 

4 

5 O 

8 

6 O 


70 


80 


9 O 


*This symbol is in accordance with ANSI/IEEE Std. 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 
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SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH 
INDIVIDUAL DIRECTION CONTROLS 

D2613. OCTOBER 1980- REVISED MARCH 1988 


o 3-State Outputs Drive Bus Lines Directly 

o P-N-P Inputs Reduce DC Loading on Bus 
Line 

o Hysteresis at Bus Inputs Improves Noise 
Margins 

o Flow-Thru Data Pinout (B Bus Opposite 
A Bus) 

o Choice of True ('LS449) and Inverting 
('LS446) 


SN54LS446. SN54LS449 I PACKAGE 

SN74LS446, SN74LS449 ...DORM PACKAGE 
(TOP VIEW) 


gbaC 

1 

dJl6 

Hvcc 

Aid 

2 

15 

Ugab 

DIR2C 

3 

14 

□ bi 

A2d 

4 

13 

D DIR1 

A3d 

5 

12 

DB2 

DIR3C 

6 

11 

Db3 

A4d 

7 

10 

D DIR4 

GNDd 

8 

9 

D B4 


description 

These quadruple bus transceivers are designed for 
data transmission from individual lines of the A bus 
to individual lines of the B bus or the reverse, depend- 
ing on the logic levels at the direction-control pins 
DIR1 through DIR4. These direction controls (one 
for each channel) allow maximum flexibility in 
timing. The enable inputs GBA and GAB can be used 
to disable the A or B outputs respectively, or to 
disable both buses for effective isolation. 

The SN54LS446 and SN54LS449 are character- 
ized for operation over the full military temperature 
range of — 55°C to 125°C. The SN74LS446 and 
SN74LS449 are characterized for operation from 
0°C to 70°C. 


SN54LS446, SN54LS449 . . . FK PACKAGE 
(TOP VIEW) 

< om 
v- co o o < 

<1(3 z > IIP 




NC - No internal connection 


FUNCTION TABLE 


ENABLE 

GBA GAB 

DIRECTION 

DIR 

OPERATION 

'LS446 

OPERATION 

'LS449 

H 

H 

X 

Isolation 

Isolation 

X 

L 

H 

A data to B Bus 

A data to B Bus 

L 

X 

L 

B data to A Bus 

B data to A Bus 

X 

H 

H 

Isolation 

Isolation 

H 

X 

L 

Isolation 

Isolation 


H = high level, L = low level, X = irrelevant 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS' — 55 C to 125 C 

SN74LS' 0°C to 70° C 

Storage temperature range —65 C to 150 C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS446, SN54LS449, SN74LS446, SN74LS449 

QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 


logic symbols? 



GBA 

GAB 

DIR1 




<15 ^gio 

9EN1 [BAl 


n 


(3) 7 

0 9EN3 [BAl 
10EN4 [ABl 

a BENS [BAl 
( 10EN6 [ABl 

9EN7IBA] 
10EN8 i ABl 


Vi 

<1 

0 

0 

0 

2 V 

V 3 

« 

n 

0 

0 

4 V 

VS 

<3 

D 

n 

0 

6 V 

V 7 

<3 

0 

0 

0 

8V 

'LS449 


GBA 

GAB 

DIR1 


(3) 

l61 ^ 


G9 

G10 

9EN11BA] 
10EN21AB] 
9EN31BA] 
10EN4 [ABl 
9EN5IBA] 

10EN6I ABl 
9EN7IBA) 
10EN8 [AB] 


VI 

<3 

0 

D 

0 

2 V 

V 3 

< 

£J 

0 

0 

4 V 

V 5 

<3 

D 

n 

0 

6 V 

V 7 

<3 

n 

0 

0 

8 V 


(12) 

CT 

(Til 


logic diagrams (positive logic) 

'LS446 



TRANSCEIVERS 


'LS449 



TRANSCEIVERS 


‘These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


schematics of inputs and outputs 
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SPJ54LS44B, SPJ54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 


recommended operating conditions 


PARAMETER 

SN54LS446 

SN54LS449 

SN74LS446 

SN74LS449 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc (see Note 1) 

IlSIKmOl 

4.75 5 5.25 

V 

High-level output current, Ioh 


-15 

WSM 

Low-level output current, Iol 

12 

24 

gg 

Operating free-air temperature, 

-55 125 

0 70 

■ 


NOTE 1 : Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS446 

SN54LS449 

SN74LS446 

SN74LS449 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V||-| High-level input voltage 


2 

2 

V 



0.6 

0.7 

V 

V||< Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

Hysteresis (Vy+ — Vy_), A or B input 

V C c = min 

0.1 0.4 

0.2 0.4 

V 

VoH High-level output voltage 

V C c = min, 
V m = 2V, 

V|l = V|l max 

*OH = - 3 mA 

2.4 3.4 

2.4 3.4 

V 

l 0 H = MAX 

2 

2 

Vql Low-level output voltage 

V C c = min, 

V m = 2V, 

V|l = V||_ max 

lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


0.35 0.5 

Off-state output current, 
high-level voltage applied 

V CC = MAX, G at 2 V, 

V 0 = 2.7 V 

20 

20 

mA 

Off-state output current, 

lOZL 

low-level voltage applied 

V C c = MAX, G at 2 V, 

Vq = 0.4 V 

-0.4 

-0.4 

mA 

Input current at 
l| 

maximum input voltage 

A or B 

Vcc = max, 

V| = 5.5 V 

0.1 

0.1 

mA 

GAB or GBA 

V| = 7 V 

0.1 

0.1 

l|H High-level input current 

V C C “ MAX, Vi = 2.7 V 

20 

20 

MA 

1 1 1 _ Low-level input current 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

IqS Short-circuit output current^ 

Vqq = MAX 

-40 -225 

-40 -225 

mA 

Ice Total supply current 

'LS446 

Vcc = MAX, 

Outputs open 

Outputs high 

35 56 

35 56 

mA 

Outputs low 

39 63 

39 63 

Outputs at Hi-Z 

CO 

CO 

CM 

00 

CD 

CM 

'LS449 

Outputs high 

42 68 

CO 

CO 

CM 

Outputs low 

47 75~~ 

47 75 

Outputs at Hi-Z 

O 

CO 

0 

IT) 

O 

CO 

0 

10 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vqq = 5 V, = 25 °C. 

^ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN54LS446, SN54LS449, SN74LS446, SN74LS449 

QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 


switching characteristics at Vcc = 5 V, Ta = 25° C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

'LS446 

'LS449 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Propagation delay time. 

A 

B 


8 

13 

10 

15 

ns 

low-to-high-level output 

B 

A 

C L = 45 pF, 

8 

MR 

10 

15 

tPHL 

Propagation delay time. 

A 

B 

7 

12 

11 

17 


high-to-low-level output 

B 

A 

R[_ = 667 n. 

7 

12 

11 

17 


tPZL 

Output enable time to low level 

m&rm 

A 

24 

40 

21 

35 

ns 

WHSM 

B 

See Note 2 

24 

40 

21 

35 

tpZH 

Output enable time to high level 

Ea 

A 

15 

25 

18 

30 

ns 


B 


15 

25 

18 

30 

tpLZ 

Output disable time from low level 

■mu 

A 

Cj_ = 5 pF, 

R u = 667 n. 

See Note 2 

14 

25 

14 

25 


■s&H 

B 

14 

25 

14 

25 


N 

X 

Q_ 

Output disable time from high level 


A 

10 

15 

10 

15 

ns 


B 

10 

15 

10 

15 


2 
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SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 


D2631, JANUARY 1981 - REVISED MARCH 1988 


Mechanically and Functionally Interchange- 
able With DM71/81 LS95 thru DM71/81 LS98 

P-ISI-P Inputs Reduce Bus Loading 

3-State Outputs Rated at lOL of 12 mA and 
24 mA for 54LS and 74LS, Respectively 


DEVICE 

DATA PAT 

'LS465 

True 

'LS466 

Inverting 

'LS467 

True 

'LS468 

Inverting 


SN54LS465 AND SN54LS466 . . . J PACKAGE 
SN74LS465 AND SN74LS466 . . . DW OR N PACKAGE 


(TOP VIEW) 

G1 
A1 
Y1 
A 2 
Y2 
A3 
Y3 
A4 
Y4 
GND 


1 U 20 

2 


3 YCC 

U G2 
] A8 
] Y8 
3 A7 
3 V7 
3 A6 
3 Y6 

3 A5 
3 Y5 


description 

These octal buffers utilize the latest low-power 
Schottky technology. The 'LS465 and 'LS466 have a 
two-input active-low AND enable gate controlling all 
eight data buffers. The 'LS467 and 'LS468 have two 
separate active-low enable inputs each controlling 
four data buffers. In either case, a high level on any G 
places the affected outputs at high impedance. 

schematics of inputs and outputs 



SN54LS465 AND SN54LS466 . . . FK PACKAGE 
(TOP VIEW) 

o 


*- r- «— U CM 

> < Id >io 



SN54LS467 AND SN54LS468 . . . J PACKAGE 
SN74LS467 AND SN74LS468 . . . DW OR N PACKAGE 
(TOP VIEW) 


1 G 

c 

1 

U 20 

1 AI 

z 

2 

19 

1Y1 

z 

3 

18 

1A2 

z 

4 

17 

1Y2 

z 

5 

16 

1 A3 

z 

6 

15 

1Y3 

z 

7 

14 

1A4 

z 

8 

13 

1Y4 

z 

9 

12 

GND 

z 

1C 

11 


□ 2Y4 



SN54LS467 AND SN54LS468 . . . FK PACKAGE 
(TOP VIEW) 


^ o 

>- <lo oiu 

r- «- «- > CM 

I 3 2 1 20 19 \ 


1A2 ]4 
1Y2 ] 5 
1 A3 ]6 
1Y3 ]7 
1A4 ] 8 


18 [ 2A4 
1 7 [ 2Y4 
16 [ 2 A3 
15 [ 2Y3 
14 [ 2A2 


9 10 11 12 13 


*3- O — 4- CM 

> Z > < > 

4- 5 CM CN CN 




PRODUCTION DATA document! contain information 
current ai of publication date. Product! conform to 
spacificetioni per the term! of Texa! Initruments 
standard warranty. Production procesiing does not 
necessarily include testing of all parameters. 
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SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 
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SPJ54LS465 THRU SRI54LS468, SPJ74LS4B5 THRU SIU74LS468 
OCTAL BUFFERS WITH 3 STATE OUTPUTS 


logic symbols* 


A1 - 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 


'LS467 


in rx 

& 

EN 

(31 , 

del 

(2) 

b 

r 

> V 

. (4) 

(51 , 


1 <6) 


(7) , 


1 181 


(9) , 


. (12) 

(11) , 


. (14) 


(13) , 


, (16) 

(15) , 


^ (18) 


(17) , 






— Y4 



J1L 1Y1 

• 1Y2 

• 1Y3 
1Y4 


2Y1 

2Y2 

2Y3 

2Y4 




G 2 Jl9L£j 


Y3 

t^J2LY4 


(5) 


(7) 


(11) 


K 1131 Y6 


\ 1151 vi 

SJ.1ZL.Y8 



1Y1 
1Y2 
1 Y3 
1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


t These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS465 thru SN54LS468 — 55°Cto125°C 

SN74LS465 thru SN74LS468 0°C to 70°C 

Storage temperature range —65 C to 150 C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS’ 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

g 

4.75 5 5.25 

V 

High-level output current, Ioh 

-1 

-2.6 

BOH 

Low-level output current, Iol 

12 

24 


Operating free-air temperature, T/\ 

-55 125 

0 70 

1 ° c 1 
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SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS' 

SN74LS’ 

UNIT 

MIN TYPf MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V|L Low-level input voltage 


0.7 

0.8 

mm 

V||< Input clamp voltage 

Vqc = MIN, l|=— 18mA 

-1.5 

-1.5 

m 

Voh High-level output voltage 

V c c = MIN, V|h = 2 V, 
V|l = V|l max 

•OH = -1 mA 

2.4 3.3 


V 

•OH = —2.6 mA 



Vql Low-level output voltage 

V C c = MIN. V|h = 2V, 
V|l = V|l max 

•OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

• OL = 24 mA 


■KEBEB 

Off-state output current, 

high-level voltage applied 

V C c = MAX,V|h = 2 V, V| L = V| L max, 

V 0 = 2.7 V 

20 

20 

pA 

Off-state output current, 

lOZL 

low-level voltage applied 

V C c = MAX.V|h = 2V, V||_ = V|Lmax, 

Vq = 0.4 V 

-20 

-20 

mA 

Input current at maximum 

1 1 

input voltage 

VQC = MAX, V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current 

Vcc = MAX, V| = 2.7 V 

20 

20 


■IIMII llllllllllllllllll— 

V C C = MAX, V | = 0.4 V 

-0.2 

-0.2 


Iqs Short-circuit output current^ 

Vcc ” MAX, Vq = 0 V 

-30 -130 

-30 -130 


Icq Supply current 

'LS465, 

'LS467 

V C c = MAX 

Outputs low 

19 32 

19 32 

mA 

Outputs high 

13 22 

13 22 

Output Hi-Z 

22 37 

22 37 

'LS466, 

'LS468 

Outputs low 

14 23 

14 23 

Outputs high 

6 10 

6 10 

Outputs Hi-Z 

17 28 

CO 

CM 

r-. 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at V cc = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C, see note 2 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS465, 'LS467 

'LS466, ' 

LS468 

l)NIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

*PLH 

Ai 

Yi 


9 

15 

7 

12 

ns 

IPHL 

Ai 

Yi 

Rl = 667 0, Cq = 45 pF 

12 

18 

9 

15 


tPZH 

G 1 

Y 

25 

40 

25 

40 

■ 

IPZL 

G 1 

Y 


29 

45 

29 

45 


IPHZ 

G t 

Y 

Rl = 667 Cl=5pF 

25 

40 

25 

40 

ns 

tPLZ 

G t 

Y 

30 

45 

30 

45 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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Dual Versions of Popular SIM54LS90 and 
SN74LS90 Counters 

Individual Clock, Direct Clear, and Set-to-9 
Inputs for Each Decade Counter 

Dual Counters Can Significantly Improve 
System Densities as Package Count Can Be 
Reduced by 50% 


o Maximum Count Frequency ... 35 MHz 
Typical 


o Buffered Outputs Reduce Possibility of 
Collector Commutation 


SN54LS490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 

OCTOBER 1976 - REVISED MARCH 1988 

SN54LS490 . . . J OR W PACKAGE 
SN74LS490 . . . D, J OR N PACKAGE 
(TOP VIEW) 


1CLK 

1CLR 

1Q A 

1SET9 

iQb 

iQc 

IQd 

GND 


1 LJi6 

3 Vcc 

2 15 

3 2CLK 

3 14 

3 2CLR 

4 13 

J 2Q A 

5 12 

U 2SET9 

6 11 

3 2Q B 

7 10 

3 2Q C 

8 9 

3 2Q d 


description 

Each of these monolithic circuits contains eight master- 
slave flip-flops and additional gating to implement two 
individual 4-bit decade counters in a single package. Each 
decade counter has individual clock, clear, and set-to-9 
inputs. BCD count sequences of any length up to divide- 
by-100 may be implemented with a single 'LS490. 
Buffering on each output is provided to ensure that 
susceptibility to collector commutation is reduced 
significantly. All inputs are diode-clamped to reduce the 
effects of line ringing. The counters have parallel outputs 
from each counter stage so that submultiples of the input 
count frequency are available for system timing signals. 

The SN54LS490 is characterized for operation over the 
full military temperature range of - 55 °C to 1 25 °C; the 
SN74LS490 is characterized for use in industrial systems 
operating from 0°C to 70°C. 


BCD COUNT SEQUENCE 
(EACH COUNTER) 


COUNT 

OUTPUT 

Qo q C 

q b 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


CLEAR/SET-TO-9 
FUNCTION TABLE 
(EACH COUNTER) 


INPUTS 

OUTPUTS 

CLEAR SET-TO-9 

o A q B q C q D 

H L 

L H 

L L 

L L L L 

H L L H 

COUNT 


H = high level, L = low level 


SN54LS490 . . . FK PACKAGE 
(TOP VIEW) 


Zi 5 cj 5 
ud<J Uo 
•— I- Z > CM 



r~ 

YY Y 20 19 \ 


1Q A 

]« 

18 [ 

2CLR 

1SET9 

]5 

17[ 

2Q A 

NC 

]6 

16 [ 

NC 

IQb 

]7 

15 [ 

2SET9 

IQc 

]8 

14 [ 

2Q B 


X 

9 10 11 12 13 / 
nr-innr-iy 



Q Q O Q a 

a z z a g 

«- CP CM CM 


NC - No internal connection 


logic symbol* 



2CLK (15 )P S » C > 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 


schematics of inputs and outputs 
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SN54LS490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Clear and set-to-9 input voltage 7 V 

Clock input voltage 5.5 V 

Operating free-air temperature range: SN54LS490 —55 C to 125 C 

SN74LS490 0°C to 70°C 

Storage temperature range —65 C to 150 C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS490 

SN74LS490 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.75 5 5.25 

mm 

High-level output current, Ioh 

-400 

-400 

Bl 

Low-level output current, Iql 

4 

8 


Count frequency, f CO unt 

0 25 

0 25 

mug 

Pulse width, t w (any input) 

20 

20 

ns 

Clear or set-to-9 inactive-state setup time, t su 

251 

251 

ns 

Operating free-air temperature, 

-55 125 

o 

r-* 

O 

"C 


iThe arrow indicates that the falling edge of the clock pulse is used for reference. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS490 

SN74LS490 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | (_| High-level input voltage 


2 

2 

V 

V|i_ Low-level input voltage 


0.7 

0.8 

V 

V|K Input clamp voltage 

V C c = MIN, 1 1 = — 18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V C C = M IN» V| H = 2V, 

V | l = VjLmax 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V C C = MIN, 

V,h =2V, 

V|l = V||_max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 8 mA 


0.35 0.5 

Input current at 

1 1 

maximum input voltage 

Clear, 

set-to-9 

V C C = MAX, 

V| = 7 V 

0.1 

0.1 

mA 

Clock 

V, = 5.5 V 

0.2 

0.2 

l|iq High-level input current 

Clear, 

set-to-9 

V C c = MAX, V| = 2.7 V 

20 

20 

HA 

Clock 

100 

100 

1 1 1 _ Low-level input current 

Clear, 

set-to-9 

V CC = MAX, V | = 0.4 V 

-0.4 

-0.4 

mA 

Clock 

-1.6 

-1.6 

lOS Short-circuit output current§ 

Vec = MAX 

-20 -100 

-20 -100 

mA 

ICC Supply current 

Vcc = MAX, See Note 2 

15 26 

15 26 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

1-All typical values are at Vqq = 5 V, = 25 C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: Iqc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs 
grounded. 
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SN54LS490, SN74LS490 
DUAL 4-BIT DECADE COUNTERS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER* 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*max 

Clock 

Qa 


25 

35 


MHz 

tPLH 

Clock 

Qa 



12 

20 

ns 

<PHL 



13 

20 

tPLH 

Clock 

Qb. q d 



24 

39 

ns 

tPHL 

C L = 15pF, R L = 2 kft 


26 

39 

tpLH 

Clock 

Q c 

See Figure 2 and Note 3 


32 

54 

ns 

'PHL 



36 

54 

tpHL 

Clear 

Any 



24 

39 

ns 

tPLH 

Set-to-9 

Qa. q d 



24 

39 

ns 

«PHL 

Qb. °c 




20 

36 


2 


tf m ax ~ maximum count frequency 
tpLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high*to-low-level output 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SET-TO-9 

INPUT 



OUTPUT Q d 


OUTPUT Q c 



'PLH I 


Vl.3V I \ 1.3 V 

\ I \ 


1.3 V 


' 'w(clock) 


tPLH - Measure 
at 'n+1 


'PLH - Measure 
at »n+2 


tpLH — Measure - 
at ‘n+4 


'PH L — Measure at t n+ g 



>1 — tPHL - Measure 
1 a "n+2 


• V 0 L 

*PH L — Measure 
i at *n+4 

v- V 0H 


' v OL 

— 'PLH - Measure at tn+8 
v OH 

— 1.3 V 

' v OL 

— tpuL - Measure at t n+ io 

Vqh 


VOLTAGE WAVEFORMS 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: t r < 1 5 ns, tf < 6 ns, PRR < 1 MHz, duty 
cycle = 50%, Z out = 50 ohms. 
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SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D2546, AUGUST 1979-REVISED MARCH 1988 


( • 3-State Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 
• Hysteresis at Inputs Improves Noise Margins 
• Data Flow-thru Pinout (All Inputs on 
Opposite Side from Outputs) 

description 

These octal buffers and line drivers are designed to 
have the performance of the popular SN54LS240/ 
SN74LS240 series and, at the same time, offer a 
pinout having the inputs and outputs on opposite 
sides of the package. This arrangement greatly en- 
hances printed circuit board layout. 

The three-state control gate is a 2-input NOR such 
that if either G1 or G2 are high, all eight outputs are 
in the high-impedance state. 

The 'LS540 offers inverting data and the 'LS541 
offers true data at the outputs. 

The SN54LS540 and SN54LS541 are characterized 
for operation over the full military temperature range 
of — 55°C to 1 25°C. The SN74LS540 and SN74LS54 1 
are characterized for operation from 0°C to 70°C. 

TYPE RATED RATED TYPICAL POWER 
IqL i oh dissipation 

{SINK (SOURCE (ENABLED) 

CURRENT) CURRENT) 'LS540 ’LS541 

SN54LS’ 12 mA -12 mA 92.5 mW 120mW 

SN74LS' 24 mA -15 mA 92.5 mW 120 mW 


SN54LS540, SN54LS541 . . . J OR W PACKAGE 
SN74LS540, SN74LS541 . . . DW OR N PACKAGE 
(TOP VIEW! 



SN54LS540, SN54LS541 . . . FK PACKAGE 
(TOP VIEW) 



schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


logic symbols* 


'LS540 


•LS541 


rr, <D 




( 2 ) 


13) 


A1 
A2 

A4-15L 

A5-!iL 

A6-1ZL 

A7-12L 
A8-— — - 


V 




. 118) 


(16) 


1151 


(141 


■ Y5 


Kil 31 Y6 


P*J12Ly7 


- k in) 


-Y8 



logic diagram (positive logic) 


m 




G2 1191 N 


' These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 



Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 



Y 1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS540, SN54LS541 — 55°Cto 125°C 

SN74LS540, SN74LS541 0°Cto70°C 

Storage temperature range — 65°C to 1 50°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 
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SN54LS540, SN54LS541, SN74LS540, SIM74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc ( see Note 1) 

4.5 5 5.5 


V 

High-level output current, Ioh 

-12 

-15 


Low-level output current, Iol 

12 

24 

mA 

Operating free-air temperature, T/\ 

-55 125 

o 

o 

°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V||_| High-level input voltage 


2 

2 

V 

V|i_ Low-level input voltage 


0.6 

0.6 

V 

V|« Input clamp voltage 

Vcc = MIN, l| = - 18 mA 

- 1.5 

-1.5 

V 

Hysteresis (V-|- + - V-p-) 

Vcc = min 

0.2 0.4 

0.2 0.4 

V 

Vqh High-level output voltage 

Vcc = M| N, V|H = 2 V, 

V||_ = V|(_ m ax, Iq|_| = -3 mA 

1 

B 


V 

V C c = MIN, V iH = 2V, 

V| L = 0.5 V, l 0 H = MAX 

2 

2 

Vql Low-level output voltage 

V C c = min, 

V,h = 2 V, 

V|l = V|l max 

*0L = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

Off-state output current, 
high-level voltage applied 

vcc = max, 
V,h = 2 V, 

V|l = V|[_ max 

Vg = 2.7 V 

20 

20 

frA 

Off-state output current, 

'OZL 

low-level voltage applied 

Vg = 0.4 V 

-20 

-20 

Input current at maximum 
l| 

input voltage 

V C c = MAX. V| = 7 V 

0.1 

0.1 

mA 

l|H High-level input current, any input 

V C c = M AX . v l = 2.7 V 

20 

20 

mA 

l|L Low-level input current 

V C c = MAX, V| = 0.4 V 

-0.2 

-0.2 

mA 

lg$ Short-circuit output current^ 

V C c = max 

-40 -225 

-40 -225 

mA 

ICC Supply current 

Outputs high 

V C c = max, 

Outputs open 

'LS540 

13 25 

13 25 

mA 

'LS541 

18 32 

18 32 

Outputs low 

'LS540 

ID 

CM 

24 45 

'LS541 

30 52 

30 52 

All outputs 

disabled 

'LS540 

30 52 

30 52 

'LS541 

32 55 

32 55 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TTL Devices 


SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vqc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

'LS540 

•LS541 

UNIT 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

Propagation delay time, 
low-to-high-level output 



9 

15 

9 

15 

ns 

tpHL 

Propagation delay time, 
high-to-low-level output 

C L = 45 pF, 
See Note 2 

R|_ = 667 n, 

9 

15 

10 

18 

ns 

tpZL 

Output enable time to low level 



25 

38 

25 

38 

ns 

tPZH 

Output enable time to high level 



15 

25 

20 

32 

ns 

tPLZ 

Output disable time from low level 

C|_ = 5 pF, 

R L = 667 o, 

10 

18 

10 

18 

ns 

tPHZ 

Output disable time from high level 

See Note 2 


15 

25 

18 

29 

ns 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS590, SN54LS591, SN74LS59Q, SN74LS591 
8 BIT BINARY COUNTERS WITH OUTPUT REGISTERS 


I * 8-Bit Counter with Register 

• Parallel Register Outputs 

• Choice of 3-State {'LS590J or Open- 
Collector ('LS59D Register Outputs 

• Guaranteed Counter Frequency: 

DC to 20 MHz 

description 

These devices each contain an 8-bit binary counter that 
feeds an 8-bit storage register. The storage register has 
parallel outputs. Separate clocks are provided for both 
the binary counter and storage register. The binary 
counter feat ures a d irect clear input CCLR and a count 
ena ble in put CCKEN. For cascading, a ripple carry out- 
put RCO is provided. Expansion is easily accomplished 
for two stages by connecting RCO of the first stage to 
CCKEIM of the second stage. Cascading for large r count 
chains can be accomplished by connecting RCO of each 
stage to CCK of the following stage. 

Both the counter and register clocks are positive-edge 
triggered. If the user wishes to connect both clocks 
together, the counter state will always be one count 
ahead of the register. Internal circuitry prevents clock- 
ing from the clock enable. 


schematics of inputs and outputs 


D2632, JANUARY 1981 - REVISED MARCH 1988 

SN54LS590. SN54LS591 . . . J OR W PACKAGE 
SN74LS590. SN74LS591 . . . N PACKAGE 
(TOP VIEW) 


q b C 

7T 

Jl6 

H v cc 

Qc C 

2 

15 

: qa 

Qd C 

3 

14 

: g 

Qe C 

4 

13 

D RCK 

q f C 

5 

12 

J CCKEN 

Qg C 

6 

1 1 

D CCK 

Qh C 

7 

10 

D CCLR 

GND C 

8 

9 

H RCO 


SN54LS590, SN54LS591 . . . FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


EQUIVALENT OF CCK INPUT EQUIVALENT OF ALL OTHER INPUTS RCO OUTPUT 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 
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SN54LS590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 


logic symbols* 


(131 


EN3 

>C2 


CCKEN' * 1 — 
CCK *"> 


(IQ)lvJ 


L. 

o 

\- 

l^t 

r 


2D [> 3V 














(IS) 

( 1 ) 

( 2 ) 

(3) 

(4) 

( 5 ) 

( 6 ) 
( 7 ) 




CCK- 

CCLR- 


EN3 

>C2 

CTR8 

G1 


CT-0 

^ J 

r 


2D C> 30 


















-Qa 

-Qb 

-Qc 

-Qd 

-Qe 

-q f 

-Qg 

-oh 


f These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for J, N, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS590, SN54LS591 — 55°C to 125°C 

SN74LS590, SN74LS591 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS’ 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V j |_| High-level input voltage 

2 

2 

V 

V|(_ Low-level input voltage 

0.7 

0.8 

V 

Vqih High-level output voltage 

Q, 'LS591 only 

5.5 

5.5 

V 

lOH High-level output current 

RCO 

- 1 

- 1 

mA 

Q, 'LS590 only 

- 1 

- 2.6 

IqL Low-level output current 

RCO 

8 

16 

mA 

Q 

12 

24 

fCCK Counter clock frequency 

0 20 

0 20 

MHz 

^RCK Register clock frequency 

0 25 

0 25 

MHz 

fw(CCK) Duration of counter clock pulse 

25 

25 

ns 

t w (cCLR) Duration of counter clear pulse 

20 

20 

ns 

Iw(RCK) Duration of register clock pulse 

20 

20 

ns 

t su Setup time 

CCKEN low before CCKT 

20 

20 

ns 

CCLR inactive before CCKT 

20 

20 

CCK before RCK f (see Note 2) 

40 

40 

t^ Hold time 

CCKEN low after CCK 1 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


NOTE 2: This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the 
register state will be one clock pulse behind the counter. 
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SN54LS590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS! 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPJ MAX 

V|K 

V cc = MIN, 1 1 = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

'LS590 Q 

V CC = Ml N, V| H = 2V, 

V| L = MAX 

Iq h = - 1 mA 

2.4 3.2 


V 

1 OH = “ 2.6 mA 


2.4 3.1 

RCO 

l 0H = - 1 mA 

2.4 3.2 

2.4 3.2 

'OH 

'LS591 Q 

V CC =MIN, V, H = 2 V, V OH - 5.5 V, 

V| L = MAX 

0.1 

0.1 

mA 

v OL 

Q 

V CC =MIN, V| H = 2 V, 

V| l = MAX 

1 0 L ~ ^ 2 mA 

0.25 0.4 

■K » 

V 

Iql = 24 mA 


0.35 0.5 

RCO 

IqL = 8 mA 

0.25 0.4 

0.25 0.4 

Iql = 16 mA 


0.35 0.5 

'OZH 

’LS590 Q 

v cc = max, V| H = 2 v, V| L = max, 

Vq = 2.7 V 

20 

20 

MA 

'OZL 

'LS590 Q 

V C C = MAX, V| H “ 2 V, V|L = MAX. 

V 0 = 0.4 V 

- 20 

- 20 

mA 

'I 

V CC = MAX, V| = 7 V 

0.1 

0.1 


' 1 H 

Vcc = MAX, V| = 2.7 V 

20 

20 

mA 

m 

CCK 

V C c = MAX, V| = 0.4 V 

- 0.8 

- 0.8 


All others 

- 0.2 

- 0.2 

'os§ 

'LS590Q 

V CC = MAX, V 0 = OV 

-30 -130 

-30 -130 

mA 

RCO 

-20 -100 

- 20 - 100 

'cc 

'LS590 


V C C= MAX, 

All possible inputs grounded, 

All outputs open 

33 55 

33 55 

mA 

IBM 

44 65 

44 65 

W33.4 

46 65 

46 65 

'LS591 

IBflUi 

35 55 

35 55 


LD 

CO 

CNJ 

42 65 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

X All typical values are at Vqq = 5 V, T A = 25° C 

§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 3) 



NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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Parallel Register Inputs ('LS592) 

Parallel 3-State I/O: Register Inputs/ 
Counter Outputs ('LS593) 

Counter has Direct Overriding Load and 
Clear 


• Accurate Counter Frequency: 
DC to 20 MHz 


description 


SN54LS592, SN54LS593, SN74LS592. SN74LS593 
8 BIT BINARY COUNTERS WITH INPUT REGISTERS 

02633, JANUARY 1981 - REVISED MARCH 1988 


SN54LS592 . . . J OR W PACKAGE 
SN74LS592 . . . N PACKAGE 
(TOP VIEW) 



The 'LS592 comes in a 16-pin package and consists of a 
parallel input, 8-bit storage register feeding an 8-bit binary 
counter. Both the register and the counter have individual 
positive-edge-triggered clocks. In addition, the counter has 
direct load and clear functions. A low-going RCO pulse will be 
obtained when the counter reaches the hex word FF. Expan- 
sion is easily accomplished for two stages by connecting RCO 
of the first stage to CCKEN of the second stage. Cascading 
for larger count chains can be accomplished by connecting 
RCO of each stage to CCK of the following stage. 

The 'LS593 comes in a 20-pin package and has all the 
features of the 'LS592 plus 3-state I/O, which provides 
parallel counter outputs. The tables below show the operation 
of the enable (CCKEN, CCKEN) inputs. A register clock 
enable (RCKEN) is also provided. 


OUTPUT ENABLE CONTROL ('593 ONLY) 


G G 

A/Q a thru H/Qh 

L L 

L H 

H L 

H H 

input mode 
input mode 
output mode 
input mode 


SN54LS592 . . . FK PACKAGE 
(TOP VIEW) 




NC — No internal connection 


SN54LS593 . . . J OR W PACKAGE 
SN74LS593 . . . DW OR N PACKAGE 
(TOP VIEW) 



U20p V CC 
19 J G 

18 D G 

17 J RCKEN 
16 J RCK 
15 D CCKEN 
14 2 CCKEN 
13 ] CCK 
12 ] CCLR 
11_] RCO 


COUNTER CLOCK ENABLE CONTROL 


CCKEN 

CCKEN 

EFFECT ON CCK 

L 

L 

Enable 

L 

H 

Disable 

H 

L 

Enable 

H 

H 

Enable 


SN54LS593 . . . FK PACKAGE 
(TOP VIEW) 


a o a u 

X X X U 

u a < > O 



PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily induce testing of all parameters. 
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SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


schematics of inputs and outputs 


EQUIVALENT OF A THRU H INPUTS EQUIVALENT OF 'LS592 CCK INPUT AND EQUIVALENT OF ALL OTHER INPUTS 

'LS593 CCK AND RCK INPUTS 

» cc , Vcc loT?n HiTIf | Req 

t ^ NOM 1 ? NOM , J 1 

|25knNOM J F~1 , NPUT — ♦ — P” f 

INPUT — t — L I i ^ j 


'LS592 RCK: R eq =10knNOM 
ALL OTHER: R eq = 13 kn NOM 


RCO OUTPUT 
120 S2 NOM l”” 


TYPICAL OF Q OUTPUTS (’LS593) 

V CC 

100 Q. NOM * 


CD logic symbols* 


& 

CTR8 

EN6 


CT = 0 



>1 

G4 


C3 


CT = 255 

G1 

>1C2 

r* 

r* 


'These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, N, and W packages. 
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SN54LS592, SN74LS592 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 
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TTL Devices 


SN54LS593, SN74LS593 

8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


logic diagram (positive logic) 




Pin numbers shown are for DW, J, and N packages 
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8-BIT BINARY COUNTERS WITH INPUT REGISTERS 
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SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( $ee N° te 1) 7 V 

Input voltage (excluding I/O ports) 7 V 

Off-state output voltage (including I/O ports) 5.5 V 

Operating free-air temperature range: SN54LS592, SN54LS593 — 55°Cto125°C 

SN74LS592, SN74LS593 0°C to 70° C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS’ 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 


V 

V | (_| High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 



- 1 

mA 

Q 'LS593 only 

- 1 

- 2.6 

Iql Low-level output current 

RCO 

8 

16 

mA 

Q ’LS593 only 

12 

24 

fcCK Counter clock frequency 

0 20 

0 20 


t w (CCK) Duration of counter clock pulse 

25 

25 

ns 

tw (CCLR) Duration of counter clear pulse 

20 

20 

ns 

t w (RCK) Duration of register clock pulse 

20 

20 

ns 

t w (CLOAD) Duration of counter load pulse 

40 

40 

ns 

t su Register enable setup time 


20 

20 

ns 

Counter enable setup time 
tsu before CCK t 

CCKEN low, 'LS592 

30 

30 

ns 

CCKEN low or 

CCKEN high, 'LS593 

30 

30 

t su Setup time 


20 

20 

ns 


20 

20 

RCK t before CLOAD t (see Note 2) 

30 

30 

Data A thru H before RCK t 

20 

20 

th Hold time 

Data A thru H after RCK t 

0 

0 

ns 

All others 

0 

0 

Ta Operating free-air temperature 

-55 125 

0 70 

"c 


NOTE 2: This time insures the data saved by RCK t will also be loaded into the counter. 
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SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS’ 

SN74LS’ 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = - 18 mA 

- 1.5 

- 1.5 

V 

v OH 

'LS593 Q 

RCO 

Vcc ” MIN, Vjh = 2 V, 

V||_ = MAX 

IqH = -1 mA 

2.4 3.2 


V 

l0j-| = - 2.6 mA 


2.4 3.1 

'OH = -* mA 

2.4 3.2 

2.4 3.2 

v OL 

'LS593 Q 

V c c = MIN, V| H = 2 V, 
V|L = MAX 

Iql = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


0.35 0.5 

RCO 

Iql “ 8 mA 

0.25 0.4 

0.25 0.4 

Iql = 16 mA 


0.35 0.5 

'OZH 

'LS593 Q 

V cc = MAX, V| H = 2 V, V| L = MAX, 

V 0 = 2.7 V 

20 

20 

#*A 

'OZL 

'LS593 Q 

V c c = MAX, V| H = 2 V, V| L = MAX, 

V 0 = 0.4 V 

-0.4 

-0.4 

mA 

l| 

'LS593 Q 

Vqc = max 

V( = 5.5 V 

0.1 

0.1 

mA 

Others 

V| = 7 V 

0.1 

0.1 

l|H 

Vcc = MAX, V, = 2.7 V 

20 

20 

pA 

l|L 

CCK 

V C C = MAX, V| = 0.4 V 

-0.8 

-0.8 

mA 

RCK 


-0.2 

-0.2 


-0.8 

-0.8 

A thru H 

-0.4 

-0.4 

Others 

-0.2 

-0.2 

'os 5 

'LS593 Q 

Vcc = MAX, Vq = 0 V 

-30 -130 

-30 -130 

mA 

RCO 

-20 -100 

-20 -100 

'cc 

'LS592 


Vcc = MAX. 

All possible inputs grounded. 

All outputs open 

* 

o 

40 60 

mA 

'CCL 

o 

CD 

O 

40 60 

'LS593 

E33BH 

47 70 

47 70 

'CCL 

53 80 

53 80 


57 85 

57 85 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are at Vqq = 5 V, = 25 °C. 

^Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
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SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


switching characteristics, Vcc = 5 V, Ta = 25°C, (see note 3) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS592 

'LS593 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN TYP 

MAX 

fmax 

CCK 

-RCO 

R L = 1 C[_ = 30 pF 

20 

35 


20 35 

moon 

*PLH 

CCKt 

Q 



14 

21 

ns 

fpHL 

CCK t 

Q 



26 

39 

ns 

«PLH 

CLOAD 1 

Q 



34 

51 

ns 

IPHL 

CLOAD 1 

Q 



28 

42 

ns 

fPHL 

CCLR l 

Q 

R[_ = 667 n, Cl = 45 pF 


25 

38 

HUS' 

fPZH 

G t 

Q 



31 

47 

ns 

fPZL 

G t 

Q 



27 

40 

ns 

'PZH 

G * 

Q 



29 

45 

ns 

tPZL 

G f 

Q 



31 

47 

ns 

<PHZ 

G J 

Q 



33 

50 

ns 

'PLZ 

G i 

Q 

Rl = 667 n, Cl = 6pF 


35 

52 

ns 

fpHZ 

G t 

Q 


26 

39 

ns 

<PLZ 

G t 

Q 



28 

42 

■a 

fPLH 

CCK t 

RCO 



15 

23 

14 

21 


fPHL 

CCK t 

RCO 



20 

30 

20 

30 

■aii 

fPLH 

CLOAD i 

"RCO 

R l = 1 kfl, C L = 30 pF 


31 

47 

31 

47 

ns 

fPHL 

CLOAD i 

RCO 



27 

41 

27 

41 

ns 

fPLH 

CCLR 1 

TiCO 



30 

45 

30 

45 

ns 

fPLH 

RCK t 

"RCO 

r l = i kn; C(_ = 30 pF 


35 

53 

42 

63 

ns 

l PHL 

RCK t 

"RCO 

CLOAD = L 


30 

45 

33 

50 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS594, SN54LS599, SN74LS594, SN74LS599 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


8-Bit Serial-In, Parallel-Out Shift 
Registers with Storage 

Choice of Output Configurations: 

'LS594 ... Buffered 
'LS599 ... Open-Collector 

Guaranteed Shift Frequency: 

DC to 20 MHz 

Independent Direct-Overriding Clears on 
Shift and Storage Registers 

Independent Clocks for Both Shift and 
Storage Registers 


description 


These devices each contain an 8-bit D-type storage 
register. The storage register has buffered ('LS594) or 
open-collector ('LS599) outputs. Separate clocks and 
direct-overriding clears are provided on both the shift 
and storage registers. A shift output (Qj_j ') is provided 
for cascading purposes. 

Both the shift register and the storage register clocks 
are positive-edge triggered. If the user wishes to con- 
nect both clocks together, the shift register will always 
be one clock pulse ahead of the storage register. 


D2747, JUNE 1983 - REVISED MARCH 1988 


SN54LS594, SN54LS599 . . . J OR W PACKAGE 
SN74LS594, SN74LS599 . . . N PACKAGE 
(TOP VIEW) 


Qb C 

71 

Jl6 

Qc C 

2 

15 

Qd C 

3 

14 

QeC 

4 

13 

QfS 

5 

12 

Qg C 

6 

1 1 

Qh C 

7 

10 

GND C 

8 

9 


SN54LS594. SN54LS599 . . . FK PACKAGE 
(TOP VIEW) 


u m o o < 

O O z > O 


3 2 1 20 19 


18 [ SER 
17 [ RCLR 
16 [ NC 
15 [ RCK 


9 10 1112 13 


i o o v|oc 

° £ 2 o d 


NC — No internal connection 


schematics of inputs and outputs 



EQUIVALENT OF ALL OTHER INPUTS 


TYPICAL OF ALL OTHER OUTPUTS CLS594) 
-t— V CC 




TYPICAL OF Q H ’ OUTPUTS 

1— V CC 


RCK, SRCK: R eq =10kft NOM 
ALL OTHER: R eq “13k£2 NOM 


TYPICAL OF ALL 
OTHER OUTPUTS ('LS599) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS594, SN54LS599, SN74LS594, SN74LS599 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 



Qa 


Qb 


Qc 


Qd 

Qe 

Qf 

Qg 

Qh 
q H ' 

Pin numbers shown are for J, N, and W packages. 
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SN54LS594, SN54LS599, SN74LS594, SN74LS599 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


logic symbols* 


R3 

>C2 


SRG8 

R 

> Cl/-* 

n r 

r 


















2D > 3 


> 


Qa 

q b 

Qc 

°D 
O £ 
Qf 
Og 


'LS599 



Qa 

Qb 

Qc 

Qo 

Qt 

Qf 

Qg 

Oh 

Oh 


f These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

Pin numbers shown are for J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS594, SN54LS599 — 55°C to 125°C 

SN74LS594, SN74LS599 0°C to 70°C 

Storage temperature range — 65°C to 150°C 



NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V||-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

Qa thru 'LS599 only 

5.5 

5.5 

V 

IqH High-level output current 

q h' 

- 1 

- 1 

mA 

Q a thru Q(-|, 'LS594 only 

- 1 

-2.6 

IqL Low-level output current 

Qh' 

8 

16 

mA 

Q 

12 

24 

^SRCK Shift clock frequency 

0 20 

0 20 

MHz 

IRCK Register clock frequency 

0 25 

0 25 

MHz 

t w (SRCK) Duration of shift clock pulse 

25 

25 

ns 

t w (pcK) Duration of register clock pulse 

20 

20 

ns 

t w (SRCLR) Duration of shift clear pulse, low level 

20 

20 

ns 

t w (RCLR) Duration of register clear pulse, low level 

35 

35 

ns 

t su Setup time 

SRCLR inactive before SRCKT 

20 

20 

ns 

SER before SRCKt 

20 

20 

SRCKt before RCKt (see Note 2) 

40 

40 

SRCLR low before RCK t 

40 

40 

RCLR high before RCKt 

20 

20 

th Hold time 

SER after SRCKt 

0 

0 

ns 

T A Operating free-air temperature 

-55 125 

0 70 

°C 


NOTE 2: This setup time ensures the register will see stable data from the shift-register outputs. The clocks may be connected together, in 
which case the storage register state will be one clock pulse behind the shift register. 


Texas ^ 
Instruments 


2-991 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 






TTL Devices 


SN54LS594, SN54LS599, SN74LS594, SN74LS599 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS + 

SN54LS’ 

SN74LS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

V CC = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

V OH 

'LS594 Q 

Vcc = MIN, V| H = 2 V, 

V, L = MAX 

lOH = - 1 mA 

2.4 3.2 


V 

1 OH “ — 2.6 mA 



oh* 

'oh = — 1 mA 


2.4 3.2 

'OH 

'LS599 Q 

V CC = MIN, V| H =2V, V||_ = MAX, 

Vq H =5.5V 

0.1 

0.1 

mA 

v OL 

Q 

V CC = MIN, V| H = 2 V, 

V| L = MAX 

1 o L = 12 mA 

0.25 0.4 

0.25 0.4 

V 

1 0 L = 24 mA 


0.35 0.5 

Qh' 

lOL = 8 mA 

0.25 0.4 

0.25 0.4 

'OL = 16 mA 


0.35 0.5 

'l 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

'IH 

V CC = MAX, V| = 2.7 V 

20 

20 

mA 


SER 

V CC = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

'os§ 

'LS594 Q 

V cc = MAX, Vo = 0 

-30 -130 

-30 -130 

mA 

Qh' 

-20 -100 

-20 -100 

'CCH 

'LS594 

V C c = max. 

All possible inputs grounded, 

All outputs open 



34 50 

34 50 

mA 

'LS599 

30 45 

30 45 

'CCL 

'LS594 

42 65 

42 65 

mA 

'LS599 

38 55 

38 55 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V C q = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc - 5 V, Ta = 25°C, (see note 3) 


PARAMETER 

FROM 

TO 



'LS594 

'LS599 

UNIT 

(INPUT) 

(OUTPUT) 


MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

SRCKt 

q h' 

R l = 1 kn, 

C L = 30 pF 

12 

18 

12 

18 

ns 

tPHL 

15 

23 

17 

25 

ns 

tPLH 

RCKt 

Q a thru Qh 

R l = 667 n. 

C L = 45pF 

12 

18 

28 

42 

ns 

‘PHL 

20 

30 

24 

35 

ns 

tPHL 

SRCLRt 

q h' 

R l = 1 kft. 

C L = 30pF 

22 

33 

24 

35 

ns 

tPHL 

g ; 

Q/\ thru Q h 

R l = 667 n, 

Cl = 45 pF 

38 

57 

40 

60 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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• 8-Bit Serial-In, Parallel-Out Shift 
Registers with Storage 

• Choice of 3-State ('LS595) or 
Open-Collector ('LS596) Parallel Outputs 

• Shift Register Has Direct Clear 

• Accurate Shift Frequency: 

DC to 20 MHz 

description 


These devices each contain an 8-bit serial-in, 
parallel-out shift register that feeds an 8-bit D-type 
storage register. The storage register has parallel 
3-state ('LS595) or open-collector ('LS596) outputs. 
Separate clocks are provided for both the shift register 
and the storage register. The shift register has a 
direct-overriding clear, serial input, and serial output 
pins for cascading. 

Both the shift register and storage register clocks are 
positive-edge triggered. If the user wishes to connect 
both clocks together, the shift register state will always 
be one clock pulse ahead of the storage register. 


SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8 BIT SHIFT REGISTERS WITH OUTPUT LATCHES 

02634, JANUARY 1981 - REVISED MARCH 1988 


SN54LS595, SN54LS596 . . . J OR W PACKAGE 
SN74LS595. SN74LS596 . . . N PACKAGE 
(TOP VIEW) 

q b Qi UiepVcc 

OcC2 15 ^Q A 

QdC 3 14 User 

geC* 13 Ug 

QfIIs 12 ] RCK 

QG C 6 1 1 U SRCK 

QhC? ioDsrclr 

GND[> 9jQ H ' 


SN54LS595, SN54LS596 . . . FK PACKAGE 
(TOP VIEW) 


U CQ U o < 

a a z > a 


3 2 1 20 19 


Qd 

]4 

18 [ 

ser 

Qe 

35 

17 [ 

G 

NC 

] 6 

16[ 

NC 

Of 

]7 

15 C 

RCK 

Qg 

]8 

14C 

SRCK 


9 10 11 12 13 


x Q o V 

O z z o 


schematics of inputs and outputs 


NC - No internal connection 


EQUIVALENT OF SERIAL INPUT EQUIVALENT OF ALL OTHER INPUTS 


20 kfi NOM 




TYPICAL OF Q H ' OUTPUTS 

1 — Vqc 

120 n NOM i 


RCK, SRCK: R eq =10kf2 NOM 
ALL OTHER: R eq -13kf2 NOM 


TYPICAL OF ALL OTHER OUTPUTS CLS595) 

r Vcc 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily include testing of all parameters. 
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SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 



Qa 


Qb 


Qc 


q d 


Qe 


Qf 
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SN54LS595, SN54LS5B6, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


logic symbols* 


G 

RCK 


SRCLR 

SRCK 


(13). 


( 12 ) 


( 10 ), 


( 11 ) 


(14) 


EN3 

>C2 


SRG8 

R 

> Cl H 

h r 

r 


















2D O 3 V 




(15) 


( 1 ) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


(9) 


Qa 

q b 

Qc 

Qo 

Qe 

Qf 

Qg 

Qh 

Qir 


G 

RCK 


SRCLR 

SRCK 


(13), 


( 12 ) 


( 10 ), 


(11) 


(14) 


EN3 

>C2 


SRG8 

R 

> Cl /— ► 

n r 

r 

1 D 



2D £> 3 £> 














2D O 3 Q 




(15) 


( 1 ) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


(9) 


^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 

Pin numbers shown are for J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Qa 

Qb 

Qc 

Qd 

Qe 

Qf 

Qg 

Qh 

q h - 



Supply voltage, V<x (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS595, SN54LS596 - 55°Cto 125°C 

SN74LS595, SN74LS596 0°C to 70°C 

Storage temperature range - 65°C to 150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V 1 1 _ Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

Qa thru Qr, 'LS596 only 

5.5 

5.5 

V 

Iqh High-level output current 

q h’ 

- 1 

- 1 

mA 

Q a thru Qr, 'LS595 only 

- 1 

-2.6 

IqI_ Low-level output current 

Qh' 

8 

16 

mA 

Q 

12 

24 

^SRCK Shift clock frequency 

0 20 

0 20 

MHz 

t w (sRCK) Duration of shift clock pulse 

25 

25 

ns 

t w (RCK) Duration of register clock pulse 

20 

20 

ns 

tw(SRCLR) Duration of shift clear pulse, low level 

20 

20 

ns 

t su Setup time 

SRCLR inactive before SRCK t 

20 

20 

ns 

SER before SRCK t 

20 

20 

SRCKt before RCK t (see Note 2) 

40 

40 

SRCLR low before RCK t 

40 

40 

th Hold time 

SER after SRCK f 

0 

0 

ns 

Tfr Operating free-air temperature 

-55 125 

0 70 

°c 


NOTE 2: This setup time ensures the register will see stable data from the shift-register outputs. The clocks may be connected together, in 
which case the storage register state will be one clock pulse behind the shift register. 
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SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS * 

SN54LS’ 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V CC = MIN, 1 1 = — 1 8 mA 

- 1.5 

- 1.5 

V 

v OH 

'LS595 Q 

V CC = MIN, V| H = 2 V, 

V| L = MAX 

'OH = - 1 mA 

2.4 3.2 


V 

'OH = — 2.6 mA 


2.4 3.1 

Qh' 

'OH = - 1 mA 

2.4 3.2 

2.4 3.2 

■HU;'.. 

'LS596 Q 

Vcc = MIN, V| H = 2 V, V| L = MAX, Vqh = 5.5 V 

0.1 

0.1 


v OL 

Q 

V CC = MIN, V| H = 2 V, 

V| L = MAX 

'OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

Qh' 

Iql = 8 mA 

0.25 0.4 

0.25 0.4 

Iql ” 16 mA 



MEBSM 

'LS595 Q 

V CC = MAX, V,h = 2V, V| L = MAX, V oh = 2.7 V 

20 

20 

■31 

■EBU 

•LS595 Q 

V CC » MAX, V| H =2V, V 1 1_ = MAX, Vqh = °- 4 v 

- 20 

-20 

hbh 

'i 

V CC = MAX, V| = 7 V 

0.1 

0.1 

msm 

>IH 

V C c = MAX, V, = 2.7 V 

20 

20 

pA 

'IL 

SER 

Vqc = MAX, v l = 0-4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

'os§ 

'LS595 Q 

V CC = MAX, Vq = 0 V 

-30 -130 

-30 -130 

mA 

Qh' 

-20 -100 

-20 -100 

'CCH 


v cc = max. 

All possible inputs grounded. 

All outputs open 

33 50 

33 50 

mA 

'LS596 

30 45 

30 45 

'CCL 

'LS595 

42 65 

42 65 

mA 

'LS596 

36 55 

36 55 

nsa 

'LS595 

44 65 

44 65 

msm 


t For conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8 BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 3) 


PARAMETER 

FROM 

TO 


'LS595 

'LS596 

UNIT 

(INPUT) 

(OUTPUT) 



MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

SRCK t 

Qh' 

R|_ = Ikn, 

C L = 30 pF 

12 

18 

14 

21 

ns 

tPHL 

17 

25 

20 

30 

ns 

tPLH 

RCK f 

Q/\ thru Q(_| 



12 

18 

28 

42 

ns 

tPHL 

Rl_ = 667 n, 

C L = 45 pF 

24 

35 

24 

35 

ns 

fPZH 

G l 

thru Qj-| 

20 

30 


ns 

tPZL 



25 

38 


ns 

tPHZ 

G t 

Qa thru Q|-| 

R[_ = 667 

C L = 5 pF 

20 

30 


ns 

tPLZ 

25 

38 



tPLH 

G t 

Qa thru Q|_j 

Rl_ = 667 n, 

C L = 45 pF 


40 

60 

ns 

tPHL 

G f 

Qa thru Q[-j 


25 

38 


tpHL 

SRCLR l 

Qh' 

r l = 1 kn. 

Cl = 30 pF 

24 

35 

24 

35 

ns | 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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8-Bit Parallel Storage Register Inputs 
(LS597) 

Parallel 3-State I/O, Storage Register 
Inputs, Shift Register Outputs ('LS598) 

Shift Register has Direct Overriding Load 
and Clear 


• Accurate Shift-Frequency ... DC to 20 
MHz 


description 


SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 

02635, JANUARY 1981 - REVISED MARCH 1988 


SN54LS597 . . . J OR W PACKAGE 
SN74LS597 . . . N PACKAGE 
(TOP VIEW) 

8 
C 
D 
E 
F 
G 
H 



The 'LS597 comes in a 16-pin package and consists of 
an 8 -bit storage latch feeding a parallel-in, serial-out 
8-bit shift register. Both the storage register and shift 
register have positive-edge triggered clocks. The shift 
register also has direct load (from storage) and clear in- 
puts. 

The 'LS598 comes in a 20-pin package and has all the 
features of the 'LS597 plus 3-state I/O ports that pro- 
vide parallel shift register outputs and also has 
multiplexed serial data inputs. 


SN54LS597 . . . FK PACKAGE 
(TOP VIEW) 


O CO Z > < 




SN54LS598 . . . J OR W PACKAGE 
LS598 . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54LS598 . . . FK PACKAGE 
(TOP VIEW) 


o m < > a 


d/q d ] 4 
E/Qe ] 5 
F/Qf ] 6 
G/0 G ] 7 
H/Q H ]b 


18 [ SERO 
17 [SERI 
16 [ G 
15 [ RCK 
14 [ SRCKE 


NC - No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per tha terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


schematics of inputs and outputs 


EQUIVALENT OF SERIAL AND EQUIVALENT OF SRCK INPUT EQUIVALENT OF ALL OTHER INPUTS 

A THRU H INPUTS ('LS598 ONLY) 




CLS597) RCK, SRCK: R eq - 10 k£2 NOM 
CLS598) RCK: R eq - 10 kf2 NOM 
ALL OTHER: R eq =13kft NOM 

TYPICAL OF Q A THRU Q h OUTPUTS 
('LS598 ONLY) 



logic symbols * 


'LS597 



'LS598 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, N, and W packages. 
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8-BIT SHIFT REGISTERS WITH INPUT LATCHES 
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SN54LS598, SN74LS598 

8-BIT SHIFT REGISTERS WITH INPUT LATCHES 










SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see Note 1) 7 V 

Input voltage (excluding I/O ports) 7 V 

Off-state output voltage (including I/O ports) 5.5 V 

Operating free-air temperature range: SN54LS597, SN54LS598 — 55°Cto125°C 

SN74LS597, SN74LS598 0°C to 70° C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V 1 1 _| High-level input voltage 

2 

2 


V|l Low-level input voltage 

0.7 

0.8 


IqH High-level output current 

q h' 

- 1 

- 1 

mA 

Qa thru Q|^, 'LS598 only 

- 1 

- 2.6 

Iql Low-level output current 

q h' 

8 

16 

mA 

Qa thru Q^, 'LS598 only 

12 

24 

^SCK Shift clock frequency 

0 20 

0 20 


t w Pulse duration 

SRCK 

high 

15 

15 

ns 

tow 

35 

35 

RCK 

20 

20 

SRCLR 

20 

20 

SRLOAD 

40 

40 

t su Setup time 

Data before RCK t 

20 

20 

ns 

DS before SRCK t CLS598only) 

30 

30 

SRCKEN low before SRCK t {'LS598 only) 

20 

20 


25 

25 

SRLOAD inactive before SRCK t 

30 

30 

RCK t before SRLOAD t (see Note 2! 

40 

40 

SER before SRCK t 

20 

20 

th Hold time 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

mmi 


NOTE 2: The RCK t before SRLOAD t setup time ensures the data saved by RCK t will also be loaded into the shift register. 
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SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS’ 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

V C C = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

VOH 

'LS598 Q 

V CC =MIN, V| H = 2V, 

V | L = MAX 

Iqh “-1mA 

2.4 3.2 


V 

lOH “ — 2,6 mA 


2.4 3.1 

Qh' 

•oh = - 1 mA 

2.4 3.2 

WtEMKSMKM 

v OL 

'LS598Q 

V CC = MIN, V| H = 2 V, 

V| L = MAX 

Iql = 12 mA 

0.25 0.4 

0.25 0.4 

■ 

•OL = 24 m A 


0.35 0.5 

Qh' 

•OL = 8 mA 

0.25 0.4 

0.25 0.4 

Iql = 1 6 mA 


0.35 0.5 

•OZH 

'LS598Q 

V C c=MAX, V|H = 2V, V| L =MAX, 

V 0 = 2.7 V 

20 

20 

mA 

•OZL 

'LS598Q 

V CC =MAX, V| H =2V, V||_=MAX, 

Vq = 0.4 V 

-0.4 

- 0.4 

mA 

■ 

'LS598Q 

v cc = max 

V| = 5.5 V 

0.1 

0.1 

mA 

Others 

V| = 7 V 

0.1 

0.1 

•|H 

V C c=MAX, V| = 2.7 V 

20 

20 

pA 

■ 

'LS598 SRCK 

Vcc = MAX, V | = 0.4 V 

-0.8 

- 0.8 

mA 

SER, A Thru H 

- 0.4 

- 0.4 

Others 

- 0.2 

- 0.2 

•os§ 

'LS598Q 

V C c = max, V 0 = 0 V 

-30 -130 

-30 -130 

mA 

Qh' 

-20 -100 

-20 -100 

•cc 

'LS597 

■Ml 

Vcc = MAX - 

All possible inputs grounded. 

All outputs open 

35 53 

35 53 

mA 


35 53 

35 53 

'LS598 

■E33 

~45 in 

45 68 


54 80 

54 80 

■BS9I 

56 85 

56 85 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, T a = 25°C 

§Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
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SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


switching characteristics, Vcc = 5 V, Ta = 25 °C, (see note 3) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

LS597 

LS598 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

f max 

SRCK 

Q 

R|_ = 667 Q, C L = 45 pF 

20 35 

20 35 


fmax 

SRCK 

OH' 

RL = 1 kfl, Cl = 30 pF 

20 35 



*PLH 

SRCKt 

Qh' 

R L = 1 kn, C L = 30 pF 

15 23 

11 17 

ns 

tpHL 

SPCKt 

Qh' 

20 30 

15 23 

ns 

l PLH 

SRLOADI 

Qh' 

38 57 

28 42 

ns 

*PHL 

SRLOADi 

Qh' 

29 44 

20 30 

■ 

*PHL 

SRCLRi 

Qh' 

24 36 

18 27 

ns 

*PLH 

RCKt 

Qh' 

RL = 1 kO, C L = 30 pF 

SRLOAD = L 

41 60 

32 48 

IKH 

»PHL 

RCKt 

Qh' 

32 48 

24 36 


tPLH 

SRCKt 

Q 

R l = 667 0, C L = 45 pF 


12 18 

ns 

tPHL 

SRCKt 

Q 


19 28 


»PLH 

SRLOADi 

Q 


32 48 

ns 

*PHL 

SRLOADi 

Q 


27 40 

ns 

tPHL 

SRCLRI 

Q 


25 38 

ns 

*PZH 

Gi 

Q 


26 31 

ns 

tPZL 

Gi 

Q 


29 43 

ns 

tPHZ 

Gt 

Q 

R L = 667 0, C L = 5 pF 


25 38 

ns 

tPLZ 

Gt 

Q 


20 30 

ns 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 
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SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 



SRLOAD 

SRCK 


SRCKEN 
RCK 
DS 
SERO 
SER 1 

a/Qa 

b/q b 

C/Q C 

D/Q D 

e/q e 

f/q f 

G/Qq 

H/Qr 

Qr. 


-►I OUT- U- *J INPUT U- 
'PUT-*-] Hl-Z ("*■ HI- 
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SN74LS600A, SN74LS601A, SN74LS603A 
MEMORY REFRESH CONTROLLERS 






Controls Refresh Cycle of 4K, 16K, and 
64K Dynamic RAMs 

Creates Static RAM Appearance 


o Choice of Transparent, Cycle Steal, or 
Burst Refresh Modes 


o 3-State Outputs Drive Bus Lines Directly 


• Critical Times Are User RC-Programmabie 
to Optimize System Performance 


SELECTION TABLE 


D2547, JANUARY 1981 - REVISED MARCH 1988 


SN74LS' . . . DW OR N PACKAGE 
(TOP VIEW) 

BUSY [TTTJ20]3 V CC 

AOd 2 19 I] RC BURST 


A1 C 3 
A2 C 4 
A3 C 5 
A4 C 6 
A5 C 7 
A6 C 8 
SEE TABLE Q 9 


GND n 10 11 


18 3 SEE TABLE 
17 3 SEE TABLE 

16 3 Jhold 
15 3 RAS 
14 3 REF REQ2 
13 3 REF REQ1 
1 2 3 RC RAS LO 


□ RC RAS HI 


FOR CHIP CARRIER INFORMATION 
CONTACT THE FACTORY 


DEVICE 

REFRESH MODES 

MEMORY SIZE 

PIN ASSIGNMENTS j 

PIN 9 

PIN 17 

PIN 18 

'LS600A 

Transparent, Burst 

4K or 16K 

4K/T6K 

LATCHED RCO 

RESET LATCHED RCO 

'LS601A 

Transparent, Burst 

64K 

A7 

LATCHED RCO 

RESET LATCHED RCO 

'LS603A 

Cycle Steal. Burst 

64K 

A7 

READY 

RC CYCLE STEAL 


description 

The 'LS600A, 'LS601 A, and 'LS603A memory refresh controllers contain one 8-bit synchronous counter, nine 3-state buffer 
drivers, four RC-controlled multivibrators, and other control circuitry on a single monolithic chip. These devices are designed 
to provide RAS-only refresh on 4K, 16K, and 64K dynamic RAMs. The 'LS600A and 'LS601A provide transparent refresh 
while the 'LS603A provides cycle-steal refresh. In addition, a burst-mode timer is provided to warn the CPU that the maximum 
allowable refresh time is about to be violated. 


operating modes 

In the transparent refresh mode ('LS600A or 'LS601A), row-refresh cycles occur only during inactive CPU-memory times. 
In most cases the entire memory refresh sequence can be completed "transparently" without interrupting CPU operations. 
During idle CPU-memory periods, the REF REQ pins should be taken high so as many rows as possible can be refreshed. 
A low from BUSY will signal the CPU to wait until the end of that current row refresh before reinstating operations. If all 
row addresses have been refreshed before the burst-mode timer expires, the burst-mode timer will reset. 


If the maximum allowable refresh time of the dynamic RAM is about to be exceeded, the burst mode timer will expire causing 
the HOLD pin to go low. This signals the CPU that a burst-mode refresh is mandatory and the burst-mode refresh will 
be accomplished when the CPU takes the REF REQ pins high. To ensure that all rows are refreshed, the address counter 
is reset to zero whenever the burst-mode timer expires. After the last row has been refreshed, the HOLD pin will return 
high, and the burst-mode timer will reset. The CPU can then return to normal transparent operation. 

A LATCHED RCO output pin is also provided on the 'LS600A and 'LS601Ato detect when the last row has been refreshed. 
Upon seeing a RCO from the address counter, the LATCHED RCO output will be set high. This latch is reset by providing 
a high-going pulse on the RESET LATCHED RCO input. 


In the cycle-steal refresh mode ('LS603A), refreshing is accomplished by dividing the safe refresh time into equal segments 
and refreshing one row in each segment. The segment time is programmed via the RC CYCLE STEAL input and will produce 
a low level on the READY output at the end of each segment period. This indicates to the CPU to suspend operations for 
one memory cycle for a row refresh. In effect it "steals" one memory cycle from the CPU. After the CPU recognizes the 
cycle-steal signal from the READY output, it must take both REF REQ pins high. These devices will then refresh one row 
and return control back to the CPU by taking READY high. The burst-mode timer is also provided to prevent exceeding the 
maximum allowable refresh time, and operates in the same manner as in the 'LS600A and 'LS601A. In applications where 
the burst-mode timer is not required, it can be disabled by connecting the RC Burst input to ground. 


PRODUCTION DATA documents contiin information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN74LS600A, SN74LS601A 
MEMORY REFRESH CONTROLLERS 



RC RSH HI 


RC RSH LO 

REF REQ1 

REF REQ2 



(17) LATCHED 
RCO 


Pin numbers shown are for DW and N packages. 
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SN74LS603A 
MEMORY REFRESH CONTROLLERS 
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SN74LS600A, SN74LS601A, SN74LS603A 
MEMORY REFRESH CONTROLLERS 


PIN FUNCTION TABLE 


PIN 

PIN NAME 

FUNCTIONAL DESCRIPTION 

1 

BUSY 

Active output indicates to the CPU that a refresh cycle is in progress. 

16 

HOLD 

Active output should be a priority interrupt to the CPU for emergency burst refresh. 

15 

RAS 

3-state output row address strobe. 

11 

rrsErciinwi 

Timing node for high-level portion of RAS. See Note 1. 

12 

RC RAS LO 

Timing node for low-level portion of RAS. See Note 1 . 

2-8 

AO thru A6 

3-state output row address lines. 

9 

A7 

MSB row address line for 'LS601A and 'LS603A (64K-bit memory controllers). 

9 

4K/16K 

A high input level disables the A 5 row address line for 'LS600A. (The high-level 
input makes the count chain 5 bits long while the low-level makes the count chain 

6 bits long.) 

17 

READY 

Interrupt to CPU for cycle steal refresh ('LS603A). 

17 

LATCHED RCO 

Normally high-level, will latch low upon RCO of counter ('LS600A or 'LS601A). 

18 

RC CYCLE STEAL 

Timing node that controls the READY output ('LS603A). See Note 1. 

18 

RESET LATCHED 

RCO 

Normally high-level, when pulsed low the LATCHED RCO output will be reset CLS600A and 

'LS601 A). 

19 

RC BURST 

Timing node for burst refresh. See Note 1. 

13, 

14 

REF REQ1, 

REF REQ2 

High level on both pins starts and continues row refresh. Low on either pin inhibits refresh. 

20. 10 

Vcc. gnd 

5-V power supply and network ground pins. 


NOTE 1: All timing nodes require a resistor to Vcc an d 3 capacitor to GND. 


schematics of inputs and outputs 


EQUIVALENT OF REF REQ, 4K/16K, 
AND RESET LATCHED RCO INPUTS 



TYPICAL OF RAS AND A 
OUTPUTS 



TYPICAL OF BUSY. HOLD. READY 
AND LATCHED RCO OUTPUTS 



v cc 


REF REQ: Req = 20 kSl NOM 
4K/T6K: Req = 30 kSt NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 2) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range 0°C to 70 °C 

Storage temperature range -65°Cto150°C 


NOTE 2: Voltage values are with respect to network ground terminal. 


2-1010 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 











































SN74LS600A, SN74LS601A, SN74LS603A 
MEMORY REFRESH CONTROLLERS 


recommended operating conditions 



MIN NOM MAX 


Supply voltage, Vcc 

4.75 5 5.25 

mm 

High-level output current, Ion 

A, RAS 

-2.6 

^jjQH 

All others 

-400 

31 

Low-level output current, Iol 

A, RAS 

24 

mA 

All others 

8 

Duration or RAS output pulse t 

High, tSHSL 

75 

ns 

Low, tsLSH 

75 

Duration of RESET LATCHED RCO pulse, tp|_|RL 

35 

warn 

Duration of REF REQ pulse during CYCLE STEAL operation, tQHQL 

20 

§a 

External timing resistor, R ext 

RC RAS LO, RC RAS HI 

1 6 

Jj 

RC BURST, RC CYCLE STEAL 

1 1000 

Operating free-air temperature, Ta 

0 70 

mm 


^Maximum operating frequency for the address counter corresponds to its minimum period, which is the sum of t w (RAS-H) m ' n an ^ l w(RAS-L) m ' n - 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

V|h High-level input voltage 


2 

V 

V|l Low-level input voltage 


0.8 

V 

V|k Input clamp voltage 

V CC = 4.75 V, !| = - 1.8 mA 

-1.5 

V 

High-level output 

Voh 

voltage 

A, RAS 

Vcc = 4 75 V, 

V|H = 2 V, 

V| L = 0.8 V 

Iqfi = -2.6 mA 

2.4 2.9 

V 

All Others 

IqH ~ —400 pA 

2.7 3.1 

Low-level output 

Vni 

voltage 

A, RAS 

Vcc = 4 75 v, 

V,H = 2 V, 

V|i_ = 0.8 V 

Iol = 1 2 mA 

0.25 0.4 

V 

Iol = 24 mA 

0.35 0.5 

All Others 

Iql = 4 mA 

0.25 0.4 

Iol = 8 mA 

0.35 0.5 

Off-state output 

iOZH current, high-level 
voltage applied 

A, RAS 

V C c = 5 25 v 

REF REQ at 

V|l = 0.8 V 

V 0 = 2.7 V 

20 

/‘A 

Off-state output 
lOZL current, low-level 
voltage applied 

Vq = 0.4 V 

-20 

m a 

Input current at maximum 
input voltage 

V C c = 5.25 V, V| = 7 V 

0.1 

mA 

l|H High-level input current 

V C c = 5.25 V, V| = 2.7 V 

20 

H A 

l|l_ Low-level input current 

Vcc = 5.25 V, V| = 0.4 V 

-0.4 

mA 

Short-circuit 

ins 

output current? 

A, RAS 

V C c = 5.25 V 

-30 -130 

mA 

All others 

- 20 - 1 00 

ICC Supply current 

V C c = 5.25 V, RC RAS LO and 

REF REQ at 0 V 

50 85 

mA 



^ All typical values are at V^c = 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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SN74LS600A, SN74LS601A, SN74LS603A 
MEMORY REFRESH CONTROLLERS 


switching characteristics, Vcc = 5 V, T/\ = 25 °C, see note 3 


PARAMETER 

FROM (INPUT) 

TO (OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

wmm\ 

tQHBL 

REF REQt 

bUsy 

C L = 15 pF, R L = 2 kfl 

30 

45 

ns 

tSLBH f 

TOSl 

IUSY 

245 

300 


tQHSV 

REF REQt 

RAS 

Cl = 320 pF, Rl = 667fl 

47 

70 


tSHSZ 1 

757t3i 

RAS 

C L = 5 pF, R L = 667fl 

245 

300 

— 

tQHAV 

REF REQt 

ADDRESS 

C L = 160 pF, R L = 6670 

38 

65 


tSHAZ* 

RASt 

ADDRESS 

C L = 5 pF, R L = 6670 

245 

300 

ns 

tRHCL 

RESET LATCHED 

RCOt 

LATCHED 

RCO 

Cl = 15 pF, R L = 2 kfl 

37 

55 

ns 

tSHYH 

RASt 

READY 


64 

85 

ns 

tSLSH* 

raSi 

TiaS 

Cl = 320 pF, R L = 6670 

210 

ns 

tSHSL f 

RASI 

raS 

245 

Kl 

tDHDL 5 

HOLD! 

HOLD 

C L = 15 pF, R L = 2 kfl 

3.56 

■ 

IylylI 

READY! 

READY 

27 



2 


* Depends on RC network at pin 1 1 (4 kfl, 200 pF used for testing). 
*Dependes on RC network at pin 12 (4 kfl, 200 pF used for testing). 
^Depends on RC network at pin 19 (680 kfl, 0.022 /xF used for testing). 
Iflepends on RC network at pin 18 (10 kfl, 0.01 /iF used for testing). 
NOTE 3: Load circuits and voltage waveforms are shown in Section 1 . 


explanation of letter symbols 

This data sheet uses a new type of letter symbol to describe time intervals. The format is: 

tAB-CD 

where: subscripts A and C indicate the names of the signals for which changes of state or level or establishment of 

state or level constitute signal events assumed to occur first and last, respectively, that is, at the beginning 
and end of the time interval. 

Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the signals represented 
by A and C, respectively. One or two of the following is used: 

H = high or transition to high 
L = low or transition to low 
V = a valid steady-state level 
X = unknown, changing, or “don't care” level 
Z = high-impedance (off) state. 

The hyphen between the B and C subscripts is omitted when no confusion is likely to occur. For these letter symbols 
on this data sheet, the signal names are further abbreviated as follows: 


SIGNAL A or C 

NAME SUBSCRIPT 

lOSY B 

HOLD D 

RAS S 

AO - A7 A 

READY Y 

LATCHED RCO C 

RESET LATCHED RCO R 

REF REQ Q 
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SN74LS600A, SN74LS601A, SN74LS603A 
MEMORY REFRESH CONTROLLERS 


During testing. 


TIMING DIAGRAMS 


REF REQ(Q) 


BUSY(B) 


RAS(S) 


A0-A7(A) 



tQHAV 


oaocDo — 


FIGURE 1 - TRANSPARENT REFRESH 
t Y LYL 


READY(Y) 




/ 


*QHQL 


REF REQ(Q) 


j 


BUSY(B) I 

I 

tQHSV-U 
RAS(S) 


A0-A7IA) 


HOLD(D) 


REF REQ(Q) 


BUSY(B) 


\ i r 

*J *| i*— tSHYH 


■CDO 


FIGURE 2 - CYCLE STEAL REFRESH 
t DHDL 


CPU RESPONSE TIME 


/ 


\ 


1 


f 


y~\ 


oc 




\ 


/ 


RAS(S) 


A0-A7IA) 


LATCHED 

RCO(C) 


RESET 

RCOIR) 


<^CIDC^IXZIX> 


-V b 


an 'LS04 is used to invert HOLD to provide the REF REQ input. 

FIGURE 3 - BURST MODE REFRESH 


*1 t*~tRHCL 

/-& 
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SN74LS600A, SN74LS601A, SN74LS603A 
MEMORY REFRESH CONTROLLERS 


TYPICAL CHARACTERISTICS 



PULSE DURATION, RAS LOW 


vs 



1 2 3 4 5 6 

R ext - Timing Resistor-kJ2 

FIGURE 4 


PULSE DURATION, RAS HIGH 


vs 



1 2 3 4 5 6 

Rext - Timing Resistor— kS2 

FIGURE 6 


CYCLE STEAL REFRESH CYCLE TIME 


vs 



1 10 100 1000 
R ext~Timing Resistor-kJ2 


FIGURE 5 


PULSE DURATION, BURST REFRESH 
vs 

EXTERNAL TIMING RESISTOR 



Rext - Timing Resistor— k£2 


FIGURE 7 
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SN54LS604, SN54LS606, SN54LS607, SN74LS604, SN74LS606, SN74LS607 

OCTAL 2 INPUT MULTIPLEXED LATCHES 

D2545. JULY 1979-REVISED MARCH 1988 


(T1M99604, TIM99606, TIM99607) 

o Choico of Outputs: 

Three State ('LS604. 'LS606) 

Open-Collector ('LS607) 

o 16 D-Type Registers, One for Each Data 
Input 

• Multiplexer Selects Stored Data from Either 
A Bus or B Bus 

• Application Oriented: 

Maximum Speed ('LS604) 

Glitch-Free Operation ('LS606, 'LS607) 


description 

The 'LS604, 'LS606, and 'LS607 multiplexed latches 
are ideal for storing data from two input buses, A and 
B, and providing the output bus with stored data from 
either the A or B register. 

The clock loads data on the positive-going (low-level 
to high-level) transition. The clock pin also controls 
the active and high-impedance states of the outputs. 

When the clock pin is low, the outputs are in the high- 
impedance or off state. When the clock pin is high, 
the outputs are enabled. 

The 'LS604 is optimized for high-speed operation. The 
'LS606 and 'LS607 are especially designed to 
eliminate decoding voltage spikes. 

These functions are ideal for interface from a 16-bit 
microprocessor to a 64K RAM board. The row and 
column addresses can be loaded as one word from 
the microprocessor and then multiplexed sequentially 
to the RAM during the time that RAS and CAS are 
active. 

The SN54LS604, SN54LS606, and SN54LS607 are characterized for operation over the full military temperature range 
of - 55 °C to 1 25 °C; the SN74LS604, SN74LS606, and SISI74LS607 are characterized for operation from 0 °C to 70 °C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

Y1-Y8 

A1-A8 

B1-B8 

SELECT A/B 

CLOCK 

A data 

B data 

L 

t 

B data 

A data 

B data 

H 

t 

A data 

X 

X 

X 

L 

Z or Off 

X 

X 

L 

H 

B register stored data 

X 

X 

H 

H 

A register stored data 


H = high level (steady state) L = low level (steady state) 

X = irrelevant Z = high-impedance state 

Off = H if pull-up reiistor is connected to open-collector output 
t = transistion from low to high level 


SN54LS604, SN54LS606, SN54LS607 . . . JD PACKAGE 
SN74LS604, SN74LS606, SN74LS607 . . . JD OR N PACKAGE 
(TOP VIEW) 


cue 

1 

U 28 

3v cc 

a/bC 

2 

27 

HAS 

AlC 

3 

26 

DB5 

Bip 

4 

25 

Da6 

A2L 

5 

24 

DB6 

B2C 

6 

23 

DA7 

A3C 

7 

22 

JB7 

B3C 

8 

21 

Da8 

A4d 

9 

20 

JB8 

B4C 

10 

19 

HY8 

Y4£ 

11 

18 

5y7 

Y3C 

12 

17 

3y6 m 

Y2Q 

13 

16 

>5 1 

GNDQ 

14 

15 

□yi I 


SN54LS604. SN54LS606, SN54LS607 . . . FK PACKAGE 
(TOP VIEW) 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS604, SN54LS606, SN54LS607, SN74LS6Q4, SN74LS6Q6, SN74LS607 
OCTAL 2 INPUT MULTIPLEXED LATCHES 


schematics of inputs and outputs 




logic symbols* 


■LS604 

■LS606 'LS607 



1 These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for JD and N packages. 
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SN54LS604, SN54LS606, SN54LS607, SN74LS604, SN74LS606, SN74LS607 

OCTAL 2-INPUT MULTIPLEXED LATCHES 
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SN54LS604, SN54LS606, SN74LS604, SN74LS606 

OCTAL 2-INPUT MULTIPLEXED LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54LS604 

SN54LS606 

SN74LS604 

SN74LS606 

UNIT 

MIN NOM MAX 

MIN NOM MAX 


4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Iqh 

-1 

-2.6 


Low-level output current, Iol 

12 

24 


Width of clock pulse, t w 

20 

20 

ns 


20 1 

201 

ns 

Hold time, t^ 

Ot 

Ot 

ns 

Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


NOTE 1 : Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN54LS604 

SN54LS606 

SN74LS604 

SN74LS606 

UNIT 






MIN 

TYPt 

MAX 

MIN 

TYPt MAX 


Km 

High-level input voltage 


HEflHflBHBflf 


V 

DM 




0.8 

V 

KfM 

Input clamp voltage 

Vcn = min, 

ll = -18 mA 


WtBKKtSBBEt 

-1.5 

V 

v OH 

High-level output voltage 

V cc = MIN, 

V| l = V|i_ max, 

V m = 2V, 
l 0 H = MAX 


B 

3.1 


2.4 

3.1 

V 

v OL 

Low-level output voltage 



•OL = *2 mA 


0.25 

0.4 

0.25 0.4 

V 



•OL = 24 mA 


0.35 0.5 

'OZH 

Off-state output current, 
high-level voltage applied 

V C c = max, 

V|L = V|l max, 

V,h = 2V, 
V 0 = 2.7 V 


20 

20 

mA 

•OZL 

Off-state output current, 
low-level voltage applied 

Vcc = MAX, 

V|L = V|L max, 

V m = 2V, 
V 0 = 0.4 


-20 

-20 

M A 

m 


V C c = MAX, 

V| = 7 V 

A, B 

0.1 

0.1 

mA 



0.1 

0.1 

<IH 

High-level input current 

Vcc = MAX, 

V| = 2.7 V 

A, B 

20 

20 

PA 


20 

20 

'IL 

Low-level input current 

V C c = MAX, 

V| =0.4 V 

A.B 

-0.4 

-0.4 


E13E[SI351 

-0.2 

-0.2 

•os 

Short-circuit ~ 
output current^ 

V C c = MAX 

-30 


-130 

-30 

-130 


•cc 

Supply current 

Vcc = MAX. 

See Note 2 



55 

70 

55 70 



*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

$ All typical values are at V^c = 5 V, T A = 25°C. 

§ Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 2: I^C ' s tested with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

FROM 

(INPUT) 

TEST CONDITIONS 

'LS604 

'LS606 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

tPLH 

Select A/B 
(Data: A = H, B = L) 

Cl = 45pF, R L = 66?n, 

See Note 3 

15 25 

36 50 

ns 

tPHL 

23 35 

16 30 

tPLH 

Select A/B 
(Data: A = L, B = H) 

31 45 

22 35 

ns 

1PHL 

19 30 

22 35 

tPZH 

Clock 

19 30 

27 40 

ns 

tPZL 

28 40 

35 50 

tPHZ 

Clock 

Cl = 5pF. R l = 667 H, 

See Note 3 

20 30 

20 30 

ns 

tpLZ 

15 25 

15 25 


tpLH s propagation delay time, low- to- high -I eve I output 

*PHL s propagation delay time, low-to-high-level output 

*PZH s output enable time to high level 

tpZL s output enable time to low level 

tpHz s output disable time from high level 

*PLZ “ output disable time from low level 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS607, SPJ74LS607 

OCTAL 2-INPUT MULTIPLEXED LATCHES WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54LS607 

SN74LS607 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc ( see Note D 

4.5 5 5.5 

wsmmm 

V 

High-level output voltage, Voh 

5.5 

5.5 

V 

Low-level output current, Iol 

12 

24 


Width of clock pulse, t w 

20 

20 

■Bi 

Setup time, t su 

201 

20t 


Hold time, th 

Ot 

Ot 


Operating free-air temperature, Ta 

-55 125 

0 70 

wm 


NOTE 1 : Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS* 

SN54LS607 

SN74LS607 

UNIT 






MIN TYPt 

MAX 

MIN TYPt 

MAX 


V|H 

High-level input voltage 


2 

2 

V 

V|L 

Low-level input voltage 


0.7 

0.8 

mm 

V|K 

Input clamp voltage 

V C c= MIN, 

l| = -18 mA 


-1,5 

-1.5 

V 

'OH 

High-level output current 

Vcc = MIN, 

V|L = V|i_ max. 

V,h = 2 V, 
v 0 H = 5.5 V 


250 

250 

pA 

v OL 

Low-level output voltage 

V C c = MIN, 

V,h = 2V, 

lOL = 12 mA 

0.25 

0.4 


0.4 

V 

V|L = V|l max 


•OL = 24 mA 




0.5 

l| 

Input current at 

v cc = max. 

V| =7 V 

A, B 

0.1 

0.1 

mA 

maximum input voltage 

CLK, SELECT 

0.1 

0.1 

hH 

High-level input current 

v cc = max. 

V| =2.7 V 

A, B 

20 

20 


CLK, SELECT 

20 

20 

IlL 

Low-level input current 

Vcc = MAX, 

V| =0.4 V 

A, B 

-0.4 

-0.4 


CLK, SELECT 

-0.2 

-0.2 

'cc 

Supply current 

V C c = MAX, 

See Note 2 


40 

60 

40 

60 




Tpor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 

NOTE 2: Ice * s tested with all inputs grounded and all outputs open. 

switching characteristics, Vcc = 5 V, Ta =25°C 


PARAMETER 

FROM 

(INPUT) 

TEST CONDITIONS 

LS607 

UNIT 

MIN TYP MAX 

tPLH 


C L = 45 pF, R L = 667 fl, 

See Note 3 

51 70 

ns 

tPHL 

21 30 

*PLH 


o 

CO 

CM 

ns 

tPHL 

ro 

CO 

o 

tPLH 

Clock 

30 45 

ns 

tPHL 

32 45 


NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 
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2-1020 


SIM54LSG 1 0, SPJ54LS6 1 2, SN74LS61Q THRU 74LS613 

MEMORY MAPPERS 



The memory mappers are designed to expand a 
microprocessor's memory address capability by 
eight bits. Four bits of the memory address bus 
(see System Block Diagram) can be used to 
select one of 16 map registers that contain 12 
bits each. These 12 bits are presented to the 
system memory address bus through the map 
output buffers along with the unused memory 
address bits from the CPU. However, 
addressable memory space without reloading the 
map registers is the same as would be available 
with the memory mapper left out. The 
addressable memory space is increased only by 
periodically reloading the map registers from the 
data bus. This configuration lends itself to 
memory utilization of 16 pages of 2< n_4 ) 
registers each without reloading (n = number of 
address bits available from CPU). 


PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS610, SN54LS612, SN74LSG10 THRU SN74LS613 
MEMORY MAPPERS 




SYSTEM BLOCK DIAGRAM 

These devices have four modes of operation: read, write, map, and pass. Data may be read from or loaded 
into the map register selected by the register select inputs (RSO thru RS3) under control of R/W whenever 
chip select (CS) is low. The data I/O takes place on the data bus DO thru D7. The map operation will output 
the cont ents of the map register selected by the map address inputs (MAO thru MA3) when CS is high 
and MM (map mode control) is low. The 'LS61 2 and 'LS61 3 output stages are transp arent in this mode, 
while the 'LS610 and 'LS61 1 outputs may be transparent or latched. When CS and MM are both high 
(pass mode), the address bits on MAO thru MA3 appear at M08-M01 1 , respectively, (assuming appropriate 
latch control) with low levels in the other bit positions on the map outputs. 


logic diagram (positive logic) 



'LS610 and 'LS612 have 3-state (V) map outputs. 

'LS611 and 'LS613 have open-collector (Q) map outputs. 
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SN54LS6 1 0, SN54LS612, SN74LS610 THRU SN74LS613 

MEMORY MAPPERS 


PIN i 

NO. 

NAME 

7-12 

DO thru D1 1 

29-34 


36, 38, 1, 3 

RSO thru RS3 

6 

R/W 

5 

STROBE 


35, 37, 39, 2 MAO thru MA3 


I/O connections to data and control bus used for reading from and writing to the map register 
selected by RSO-RS3 when CS is low. Mode controlled by R/W. 


Register select inputs for I/O operations. 


Read or write control used in I/O operations to select the condition of the data bus. When 
high, the data bus outputs are active for reading the map register. When low, the data bus is 
used to write into the register. 


Strobe input used to enter data into the selected map register during I/O operations. 


Chip select input. A low input level selects the memory mapper (assuming more than one 
usedl for an I/O operation. 


Map address inputs to select one of 16 map registers when in map mode (MM low and CS 
high). 


MOO thru MO1 1 Map outputs. Present the map register contents to the system memory address bus in the map 
mode. In the pass mode, these outputs provide the map address data on M08-M01 1 and low 
levels on M00-MO7. 


Map mode input. When low, 12 bits of data are transferred from the selected map register to 
the map outputs. When high (pass mode), the 4 bits present on the map address inputs 
MAO-MA3 are passed to the map outputs M08-M01 1 , respectively, while MO0-MO7 are set 
low. 


Map enable for the map outputs. A low level allows the outputs to be active while a high input 
level puts the outputs at high impedance. 


Latch enable input for the 'LS610 and 'LS61 1 (no internal connection for 'LS612 and 'LS613). 
A high level will transparently pass data to the map outputs. A low level will latch the outputs. 


5 V power supply and network ground (substrate) pins. 


V CC , GND 
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SN54LS610, SN54LS612, SN74LS610 THRU SN74LS613 
MEMORY MAPPERS 


schematics of inputs and outputs 



INPUT/OUTPUT PORTS, D0-D11 


EQUIVALENT OF OTHER INPUTS 


I/O 

PORT 



TYPICAL OF LS610. LS612 MAP OUTPUTS 



m 


MM R eq « 7 kfi NOM 
RS, STROBE: R eq = 9 kn NOM 
CS, R/W, MA: R cq = 6 kn NOM 


TYPICAL OF SN74LS61 1, SN74LS613 MAP OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: Data Bus I/O 5.5 V 

All other inputs 7 V 

Operating free-air temperature range: SN54LS61 0, SN54LS61 2 — 55°Cto125°C 

SN74LS610 through SN74LS61 3 0°C to 70°C 

Storage temperature range -65°Cto150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS6 1 0, SN54LS612, SN74LS610, SN74LS612 
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS 


recommended operating conditions 


Supply voltage 


High-level input voltage 


Low-level input voltage 


High-level output current 


SN54LS610 

SN54LS612 


MIN NOM MAX 


>OL 

Low-level output current 


l AVCL 

Address setup time 

(AV before C low) 

'LS610 only 

tSLSH 

Duration of strobe input pulse 


t CSLSL 

CS setup time (CS low to strobe low) 

tWLSL 

R/W setup time (R/W low to strobe low) 

tRVSL 

RS setup time (RS valid to strobe low) 

l DVSH 

Data setup time (D0-D1 1 valid to strobe high) 

tSHCSH 

CS hold time (Strobe high to CS high) 

*SHWH 

R/W hold time (Strobe high to R/W high) 

tSHRX 

RS hold time (Strobe high to RS invalid) 

l SHDX 

Data hold time (Strobe high to D0-D1 1 invalid) 

Ta 

Operating free-air temperature 



See Figure 2 


SN74LS610 

SN74LS612 


MIN NOM MAX 


4.75 5 5.25 
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SN54LS610, SN54LS612, SN74LS610, SN74LS612 
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS610 

SN54LS612 

SN74LS610 

SN74LS612 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

MO 

V C c = MIN, V|(-| = 2 V, 
V| L = MAX 

( OH = -3 mA 

2.4 

2.4 

V 

l 0 H = max 

2 

2 

D 

(OH = MAX 

2.4 

2.4 

VOL 

MO 

V C c = MIN, V|(-| = 2 V, 
V|i_ = MAX 

>0 L = *2 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

D 

Iq 1_ = 4 mA 

0.25 0.4 

0.25 0.4 

Iql = 8 mA 


0.35 0.5 

'OZH 

V C c = MAX, V| H = 2 V, 

V| L = MAX, V 0 = 2.7 V 

20 

20 

fA 

'OZL 

MO 

V C c = MA ><- V|H = 2 V, 

V| L = MAX, V 0 = 0.4 V 

-20 

-20 

fa 

D 

-400 

-400 

l| 

D 

Vcc = max 

V| = 5.5 V 

0.1 

0.1 

mA 

All others 

V| = 7 V 

0.1 

0.1 

l|H 

V C c = MAX, V, = 2.7 V 

20 

20 

fa 

'IL 

Vcc = MAX. V| = 0.4 V 

-0.4 

-0.4 

mA 

'os 5 

MO 

v C c = max 

-40 -225 

-40 -225 

mA 

D 

-30 -130 

-30 -130 

'cc 

V C C = max 

Outputs high 

112 180 

112 180 

mA 

Outputs low 

112 180 

112 180 

Outputs disabled 

150 230 

180 230 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25 °C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C, Cl = 45 pF to GND 




FROM 

TO. 

TEST CONDITIONS 

LS610 

LS612 

UNIT 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

tCSLDV 

Access (enable) time 

■5f 

D0-1 1 


28 

50 

26 

50 

ns 

tWHDV 

Access (enable) time 


DO-11 

R L = 2 kU, 

20 

35 

20 

35 

mrm 

tRVDV 

Access time 

RS 

DO- 11 

See Figure 1, 

49 

75 

39 

75 

B9 

l WLDZ 

Disable time 

R/Wl 

DO- 11 

See Notes 2 and 3 

32 

50 

30 

50 

■ 

tCSHDZ 

Disable time 

CST 

DO-11 


42 

65 

38 

65 


tELQV 

Access (enable) time 


MOO-1 1 


19 

30 

17 

30 

ns 

tCSHQV 

Access time 


MOO-1 1 


56 

85 

48 

85 

■D$ 

tMLQV 

Access time 


MOO-11 

R l = 667 n. 

See Figure 2, 

See Notes 2 and 3 

25 

40 

22 

40 

n 

tCHQV 

Access time 

CT 

MOO-1 1 

24 

40 



1AVQV1 

Access time (MM low) 

MA 

MOO-11 

46 

70 

39 

70 

■ 

tMHQV 

Access time 


MOO-11 

24 

40 

22 

40 

ns 

1AVQV2 

Propagation time 
(MM high) 

MA 

M08-11 


19 

30 

13 

30 

ns 

*EHQZ 

Disable time 


MOO-11 


14 

25 

14 

25 

ns 


NOTES: 2. Access times are tested as tpi_|-j and tpj-jL or fPZH or tpZL- Disable times are tested as tpnz and tp|_z. 
3. Load circuits and voltage waveforms are shown in Section 1. 
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SN74LS61 1, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

ESZ9HR‘3!K.T'Ji 

V 

V||_| High-level input voltage 

2 

V 

V(l Low-level input voltage 

0.8 

V 

Vqh High-level output voltage 

MO 

5.5 

V 

Iqh High-level output current 

D 

-2.6 


lOL Low-level output current 

MO 

24 

mA 

D 

8 

Address setup time 

tAVCL ...... „. . SN74LS611 only 

(AV before C low) 

See Figure 2 

30 

ns 

*SLSH Duration of stobe input pulse 

See Figure 1 

75 

ns 

l CSLSL CS setup time (CS low to strobe low) 

20 

ns 

tWLSL R/W setup time (R/W low to strobe low) 

20 

ns 

tRVSL RS setup time (RS valid to strobe low) 

20 

ns 

fDVSH Data setup time (D0-D11 valid to strobe high) 

75 

ns 

tSHCSH CS hold time (Strobe high to CS high) 

20 

ns 

t SHWH R/W hold time (Strobe high to R/W high) 

20 

ns 

l SHRX RS hold time (Strobe high to RS invalid) 

20 

ns 

fSHDX Data hold time (Strobe high to D0-D1 1 invalid) 

20 

ns 

Ta Operating free-air temperature 

o 

o 

°c 


Texas 

Instruments 


2-1027 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 







































TTL Devices 


SN74LS611, SN74LS613 

MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS' 

MIN TYP* MAX 

UNIT 

V|« 

Vcc = MIN, l| = -18 mA 

-1.5 

V 

v OH 

D 

Vcc = MIN, V| H = 2 V, 

V|l = MAX, l 0 H = MAX 

2.4 

V 

'OH 

MO 

V C c = MIN, V| H = 2 V, Vqh = 5.5 V 

0.1 

mam 

V 0L 

MO 

V C c = MIN, V| H = 2 V, 

V| L = MAX 

lOL = 12 mA 

0.25 0.4 

V 

lOL = 24 mA 

0.35 0.5 

D 

Iql = 4 mA 

0.25 0.4 

Iql = 8 mA 

0.35 0.5 

'OZH 

D 

V C c = MAX, V| H = 2 V, 

V|(_ = MAX, V 0 = 2.7 V 

20 

f*A 

<OZL 

D 

Vcc = MAX, Vih = 2 V, 

V 0 = 0.4 V 

-0.4 

mA 

m 

D 

V C c = MAX 

V ( = 5.5 V 

0.1 

mA 

All others 

V| = 7 V 

0.1 

IlH 

Vcc = MAX, V| = 2.7 V 

20 

F A 

IlL 

V C c = MAX, V| = 0.4 V 

-0.4 


'OS 5 1 D 

V C c = max 

- 30 - 1 30 

mA 

'cc 

Vcc = MAX 

Outputs high 

100 170 

Outputs low 

100 170 

mA 

Outputs disabled 

110 200 


'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
'All typical values are at Vcc = 5 V, T/\ = 25 °C. 

5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C, Cl = 45 pF to GND 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN74LS61 1 

SN74LS613 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

'CSLDV 

Access (enable) time 


DO- 11 


31 

50 

28 

50 

ns 

tWHDV 

Access (enable) time 

R/Wt 

DO-1 1 

R|_ = 2 kf2, 

23 

35 

21 

35 

ns 

tRVDV 

Access time 

RS 

DO-11 

See Figure 1 , 

51 

75 

47 

75 

ns 

tWLDZ 

Disable time 

R/Wl 

DO- 11 

See Notes 2 and 3 

32 

50 

31 

50 


'CSHDZ 

Disable time 

CST 

DO- 11 


41 

65 

40 

65 

Hi 

'ELQV 

Access (enable) time 


MOO-1 1 


21 

30 

19 

30 


'CSHQV 

Access time 

mmm 

MOO-1 1 


57 

90 

53 

90 


'MLQV 

Access time 

MMl 

MOO-1 1 

R l = 667 12, 

See Figure 2, 

See Notes 2 and 3 

25 

40 

25 

40 

m 

'CHQV 

Access time 

Ct 

MOO-1 1 

30 

45 


ns 



MA 

MOO-1 1 

47 

70 

44 

70 

ns 

'MHQV 

Access time 


MOO-1 1 

31 

50 

31 

50 

ns 

'AVQV2 

Propagation time 
(MM high) 

MA 

M08-1 1 


21 

30 

20 

30 

ns 

tEHQZ 

Disable time 

lil 

MOO-1 1 


15 

25 

15 

25 

ns 


NOTES: 2. Access times are tested as tpn_| and tpni_ or tpzH or tpzi_. Disable times are tested as tppiz and tPLZ- 
3. Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS610, SN54LS612, SN74LS610 THRU SN74LS613 

MEMORY MAPPERS 


explanation of letter symbols 

This data sheet uses a new type of letter symbol based on JEDEC Standard 1 00 to describe time intervals. 
The format is: 


tAB-CD 

where: subscripts A and C indicate the names of the signals for which changes of state or level or 
establishment of state or level constitute signal events assumed to occur first and last, respectively, 
that is, at the beginning and end of the time interval. 


Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the 
signals represented by A and C, respectively. One or two of the following is used: 


H = 
L = 
V = 
X = 
Z = 


high or transition to high 

low or transition to low 

a valid steady-state level 

unknown, changing, or "don't care" level 

high-impedance (off) state. 


The hyphen between the B and C subscripts is omitted when no confusion is likely to occur. For these 
letter symbols on this data sheet, the signal names are further abbreviated as follows: 



SIGNAL NAME 
C_ 

CS 

DO-11 

MA0-MA3 

MOO-MOII 


A AND C SUBSCRIPT 
C 

CS 

D 

A 

Q 


SIGNAL NAME 

ME 

MM 

R/W 

RS0-RS3 

STROBE 


A AND C SUBSCRIPT 
E 
M 
W 
R 
S 


TIMING DIAGRAMS 
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SN54LS61Q, SN54LS612, SN74LSG1 0 THRU SN74LS613 
MEMORY MAPPERS 





i i i 

|* — j-tAvavi-*j 

I I 


C input and interval tcnc>\/ 
only apply for 'LS610 and 'LS611. 


ADDRESS I 
VALID I 


. I T^^ T aTaTATATATAI 


|*-*CHQV-*| |4-t M HQV->J }4-tAVQV2-*| 



3-state outputs Hi-Z; open-collector outputs at H level. 


FIGURE 2. MAP AND PASS MODES 
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SN54LS620, SN54LS621, 
SN74LS620, SN74LS621, SN74LS623 
OCTAL BUS TRANSCEIVERS 

D2537, AUGUST 1979-REVISED MARCH 1988 



Bidirectional Bus Transceivers in 
High-Density 20-Pin Packages 

Local Bus-Latch Capability 

Hysteresis at Bus Inputs Improves 
Noise Margins 

Choice of True or Inverting Logic 

Choice of 3-State or Open-Collector 
Outputs 

DEVICE OUTPUT LOGIC 

'LS620 3-State Inverting 

'LS621 Open-Collector True 

'LS623 3-State True 


SN54LS620. SN54LS621. 
SN54LS622 . . . J PACKAGE 
SN74LS620, SN74LS621, 
SN74LS623 . . . DW OR N PACKAGE 
(TOP VIEW) 



description 

These octal bus transceivers are designed for asyn- 
chronous two-way communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

These devices allow data transmission from the A bus 
to the B bus or from the B bus to the A bus depend- 
ing upon the logic levels at the enable inputs (GBA 
and GAB). 

• The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 'LS620, 
'LS621, and 'LS623 the capability to store data by 
simultaneous enabling of GBA and GAB. Each output 
reinforces its input in this transceiver configuration. 
Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance, both sets of bus lines (16 in all) will 
remain at their last states. The 8-bit codes appearing 
on the two sets of buses will be identical for the 
'LS621 and 'LS623 devices or complementary for the 
'LS620. 


SN54LS620, SN54LS621, 
SN54LS622 . . . FK PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


ENABLE 

INPUTS 

OPERATION j 

GBA 

GAB 

'LS620 

'LS621, 'LS623 

L 

L 

B data to A bus 

B data to A bus 

H 

H 

A data to B bus 

A data to B bus 

H 

L 

Isolation 

Isolation 

L 

H 

B data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 


H = high level, L = low level 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS' — 55°C to 125° C 

SN74LS' 0°C to 70° C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS620, SN54LS621, SN74LS620, SN74LS621, SN74LS623 
OCTAL BUS TRANSCEIVERS 
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SN54LS620, SN54LS621, 
SN74LS620, SN74LS621, SN74LS623 
OCTAL BUS TRANSCEIVERS 


logic diagrams (positive logic) 

‘LS620 'LS621 'LS623 



TO OTHER SIX TOOTHER SIX TO OTHER SIX 

TRANSCEIVERS TRANSCEIVERS TRANSCEIVERS 
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SN54LS620, SN74LS620, SN74LS623 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 


PARAMETER 

SN54LS620 

SN74LS620 

SN74LS623 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc (* ee Note 1) 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output current, Ioh 


-15 

■SB 

Low-level output current, Iol 


24 


Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


NOTE 1: Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS 1 

SN54LS620 

SN74LS620 

SN74LS623 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|H High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.5 

0.6 

V 

V|k Input clamp voltage 

Vcc = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

Hysteresis (Vj+ — Vj— ) A or B input 

Vqc = MIN 

0.1 0.4 

0.2 0.4 

V 

VqH High-level output voltage 

Vqc = min, 

V|h = 2V, 

V|l = V|l max 

*0H = _3 mA 

2.4 3.4 

2.4 3.4 

V 

Iqh = max 

2 

2 

Vql Low-level output voltage 

Vqq = MIN, . 
V|H = 2 V, 

V|L = V|i_ max 

lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


MBS 

Off-state output current, 
high-level voltage applied 


20 

20 


Off-state output current, 

OZL low-level voltage applied 


-400 

-400 

mA 

! Input current at 

1 maximum input voltage 

AorB 

v cc = max. 

EJEEEIBi 

0.1 

0.1 

mA 


E2EEDH 

0.1 

0.1 

1 1 h High-level input current 

Vcc = max, V | = 2.7 V 

20 

20 


l|L Low-level input current 

Vcc = max, V | = 0.4 V 


-0.4 

warm 

IqS Short-circuit output current § 

Vcc = MAX 


-40 -225 

|SB| 

ICC Total supply current 

Outputs hiqh 

Vcc = MAX, Outputs open 

48 70 

48 70 

mA 

Outputs low 

62 90 

62 90 

Outputs at Hi-Z 

64 95 

64 95 


*For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25° C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics at Vcc = 5 V, Ta = 25°C 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

'LS620 

SN74LS623 

UNIT 




MIN TYP 

MAX 

MIN TYP 

MAX 


tPLH 

Propagation delay time. 

A 

B 


6 

10 

8 

15 

ns 

low-to-high-level output 

B 

A 

C L = 45 pF, 

6 

10 

8 

15 

tPHL 

Propagation delay time, 

A 

B 

8 

15 

11 

15 

ns 

high-to-low-level output 

B 

A 

R|_= 667 n. 

8 

15 

11 

15 

tPZL 

Output enable time to low level 

KldSSi 

A 

31 

40 

31 

40 

ns 


B 

See Note 2 

31 

40 

31 

40 

IPZH 

Output enable time to high level 

■sliUfe 

A 

23 

40 

26 

40 

ns 


B 


23 

40 

26 

40 

tPLZ 

Output disable time from low level 


A 

C L = 5 pF, 

RL= 667 n. 

See Note 2 

15 

25 

15 

25 

ns 

w&xm 

B 

15 

25 

15 

25 

IpHZ 

Output disable time from high level 

■tl:M 

A 

15 

25 

15 

25 

ns 

K!3Ji 

B 

15 

25 

15 

25 


tp L H “ Propagation delay time, low-to-high-level output t PZL = Output enable time to low level 

tpHL = Propagation delay time, hlgh-to-low-level output *PHZ = Output disable time from high level 

t PZH ~ Output enable time to high level tpj_z = Output disable time from low level 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS621, SN74LS621 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 


PARAMETER 

SN54LS621 

SN74LS621 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc (see Note 1) 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level output voltage, Vqh 

5.5 

5.5 

V 

Low-level output current, Iql 

12 

24 

• n 

Operating free-air temperature, T/\ 

-55 125 

0 70 

°c 


NOTE 1 : Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


2 


* For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions, 
t All typical valuesare at V^c = 5 V. T/\ - 25°C. 

switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

LS621 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

t PLH 

Propagation delay time, 

A 

B 


17 

25 

ns 

low-to-high-level output 

B 

A 


17 

25 

t PHL 

Propagation delay time. 

A 

B 

C L = 45 pF, 

R L = 667 n, 

See Note 2 

16 

25 

ns 

high-to-low-level output 

B 

A 

16 

25 

tPLH 

Output disable time 

GBA 

A 

23 

40 

ns 

from low level 

GAB 

B 

25 

40 

*PHL 

Output enable time 

GBA 

A 


34 

50 

ns 

from high level 

GAB 

B 


37 

50 


t PLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 


PARAMETER 

TEST CONDITIONS* 

SN54LS621 

SN74LS621 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|h High-level input voltage 


2 

2 

V 

V|[_ Low-level input voltage 


0.5 

0.6 

V 

V|k Input clamp voltage 

V CC = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

Hysteresis (Vy+ — V-]-_) A or B input 

V CC = MIN 

0.1 0.4 

0.2 0.4 

V 

Iqh High-level output current 

V CC = MIN, V|h = 2V, 

V|i_ = V|L rnax. Vqh = 5.5 V 

100 

100 

PA 

Vql Low-level output voltage 

Vcc = MIN. 

V|h = 2V, 

V|l = V|l max 

lOL = 1 2 mA 

0.25 0.4 

0.25 0.4 

V 

lOL = 24 mA 


0.35 0.5 

Input current at 
l| 

maximum input voltage 

A or B 

V C C = MAX, 

5.5 V 

0.1 

0.1 

mA 

GAB or GBA 

V| = 7 V 

0.1 

0.1 

1 1 h High-level input current 

V C C = MAX, V| = 2.7 V 

20 

20 

Km 

l|L Low-level input current 

V CC = MAX. V| = 0.4 V 

-0.4 

-0.4 

mA 

•CC Total supply current 

Outputs high 

Vcc = MAX, Outputs open 

48 70 

48 70 

mA 

Outputs low 

62 90 

62 90 
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Separate Supply Voltage Pins for Isolation of 
Frequency Control Inputs and Oscillators 
from Output Circuitry 

Highly Stable Operation over Specified 
Temperature and/or Supply Voltage Ranges 


SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 

D2501, JANUARY 1980 - REVISED MARCH 1988 


DEVICE 

TYPE 

SIMILAR 

TO 

NUMBER 

VCO's 

COMP’L 

Z OUT 

ENABLE 

RANGE 

INPUT 

R ext 

'LS624 

'LS324 

single 

yes 

yes 

yes 

no 

'LS625 

'LS325 

dual 

yes 

no 

no 

no 

'LS626 

'LS326 

dual 

yes 

yes 

no 

no 

'LS627 

'LS327 

dual 

no 

no 

no 

no 

’LS628 

'LS324 

single 

yes 

yes 

yes 

yes 

'LS629 

'LSI 24 

dual 

no 

yes 

yes 

no 


description 

These voltage-controlled oscillators (VCOs) are improved versions of the original VCO family: SN54LS1 24, SN54LS324 
thru SN54LS327, SN74LS1 24, and SN74LS324 thru SN74LS327. These new devices feature improved voltage-to- 
frequency linearity, range, and compensation. With the exception of the 'LS624 and 'LS628, all of these devices feature 
two independent VCOs in a single monolithic chip. The 'LS624, 'LS625, 'LS626, and 'LS628 have complementary 
Z outputs. The output frequency for each VCO is established by a single external component (either a capacitor or 
crystal) in combination with voltage-sensitive inputs used for frequency control and frequency range. Each device 
has a voltage-sensitive input for frequency control; however, the 'LS624, 'LS628, and 'LS629 devices also have one 
for frequency range. (See Figures 1 thru 6). 




The 'LS628 offers more precise temperature compensation than its 'LS624 counterpart. The 'LS624 features a 600 ohm 
internal timing resistor. The 'LS628 requires a timing resistor to be connected externally across R ex t pins. Temperature 
compensation will be improved dur to the temperature coefficient of the external resistor. 


Figure 3 and Figure 6 contain the necessary information to choose the proper capacitor value to obtain the desired 
operating frequency. 

A single 5-volt supply can be used: however, one set of supply voltage and ground pins (Vcc an d GND) is provided 
for the enable, synchronization-gating, and output sections, and a separate set (OSC Vqq and OSC GND) is provided 
for the oscillator and associated frequency-control circuits so that effective isolation can be accomplished in the system. 
For operation of frequencies greater than 1 0 MHz, it is recommended that two independent supplies be used. Disabling 
either VCO of the 'LS625 and 'LS625 and 'LS627 can be achieved by removing the appropriate OSC V^C- An enable 
input is provided on the 'LS624, 'LS626, 'LS628, and 'LS629. When the enable input is low, the output is enabled: 
when the enable input is high, the internal oscillator is disabled, Y is high, and Z is low. Caution! Crosstalk may occur 
in the dual devices ('LS625, 'LS626, 'LS627 and 'LS629) when both VCOs are operated simultaneously. To minimize 
crosstalk, either of the following are recommended: (A) If frequencies are widely separated, use a 10-^h inductor 
between Vqc pins. (B) If frequencies are closely spaced, use two separate VqC supplies or place two series diodes 
between the \fQC pins. 


The pulse-synchronization-gating section ensures that the first output pulse is neither clipped nor extended. The duty 
cycle of the square-wave output is fixed at approximately 50 percent. 


The SN54LS624 thru SN54LS629 are characterized for operation over the full military temperature range of - 55°C 
to 125°C. The SN74LS624 thru SN74LS629 are characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ell parameters. 
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SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


SN54LS624 . . . J OR W PACKAGE 
SN74LS624 . . . D OR N PACKAGE 
(TOP VIEW) 


OSC GNDC 
RNGC 

CXI C 

CX2 C 
ENC 
YC 
GNDC 


TJ 


up 


iop 

9 

8 


4pOSC V cc 
P FREQ CONT 
NC 
pNC 
NC 

pYCC 



SN54LS625 . . . J OR W PACKAGE 
SN74LS625 . . . D OR N PACKAGE 
(TOP VIEW) 


gndC 

1 16 

izC 

2 15 

ivC 

3 14 

1CX1 C 

4 13 

1CX2C 

5 12 

IFCC 

6 11 

10SC VccC 

7 10 

iosc gndC 

8 9 


Vcc 


SN54LS626 . . . J OR W PACKAGE 
SN74LS626 . . . D OR N PACKAGE 
(TOP VIEW) 


GND £ 

1 ^Jl6 

izC 

2 15 

1YC 

3 14 

1 EN C 

4 13 

icxi C 

5 12 

1CX2C 

6 11 

OSC Vcc C 

7 10 

OSC GNDC 

8 9 


NC - No internal connection 


SN54LS624 . . . FK PACKAGE 
(TOP VIEW) 


z in u w c 

DC O Z O u- 



SN54LS625 . . . FK PACKAGE 
(TOP VIEW) 

D O 

^ v ^ 

r- O 2 > (N 

I J I J I 1 1 J I I \ 


IV ] 4 
1CX1 ] 5 
NC J6 
1CX2 ]7 
1 FC ] 8 


3 2 1 20 19 


9 10 11 12 13 
i 1 1 ii if— 1 1— t ■ 
O Q O Q U 
O 2 Z 2 CJ 
> O O > 

U o O U 

n tn </> vj 

o o o o 

»- r- CN CM 


18 [ 2Y 
17 C 2CX1 
16 C NC 
15 [ 2CX2 
14 [ 2FC 


SN54LS626 . . . FK PACKAGE 
(TOP VIEW) 

o o 



2-1038 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 






SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


SN54LS627 

. . . J OR W PACKAGE 

SN74LS627 

. . . D OR N PACKAGE 

(TOP VIEW) 

10SC VccC 

rui4 

□ Vcc 

1 FC C 

2 13 

p 20SC V C C 

icxi C 

3 12 

D2FC 

1CX2 c 

4 1 1 

2 2CX1 

10SC GNDC 

5 10 

2 2CX2 

1Y c 

6 9 

] 20SC GND 

GND C 

7 8 

2 2Y 


SN54LS628 . . . J OR W PACKAGE 
SN74LS628 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54LS627 . . . FK PACKAGE 
(TOP VIEW) 

U O 

2 $ 

o O 

Dt n u to 

E o u <-> o 
1= Z > CN 
i 1 1 — 1 1 — 1 1 — rimrx 


1CX1 ]4 
NC]5 
1 CX2 ] 6 
NC 1 7 


10SC GNDn 8 


3 2 1 20 19 


18 [ 2FC 
17 C NC 
16 [ 2CX1 
15 [ NC 
14 [ 2CX2 


9 10 111213 
r— If— 1 1— 1 1— I <— 1 - 
> Q O > Q 
-ZZN2 
O O 

U 
W 
O 
M 


SN54LS628 . . . FK PACKAGE 
(TOP VIEW) 


SN54LS629 . . . J OR W PACKAGE 
SN74LS629 . . . D OR N PACKAGE 
(TOP VIEW) 


2FCC 

1 

Ui6 

D v cc 

1 FC E 

2 

15 

Dose Vcc 

irngC 

3 

14 

D2RNG 

icxi C 

4 

13 

D2CX1 

1CX2C 

5 

12 

D2CX2 

ienC 

6 

11 

D 2EN 

iyC 

7 

10 

11 2Y 

OSC GNDC 

8_ 

9 

2 GND 


NC-No Internal connection 



RK 

NC 

RX 

NC 

NC 



SN54LS629 . . . FK PACKAGE 
(TOP VIEW) 


1 RNG ]4 
1CX1 ]5 
NC ]6 
1 CX2 ] 7 
1EN ] 8 


iiu!u 

z > o 

I J LJ LJ LJ I — I 

3 2 1 20 19 


18 [ 2RNG 
1 7 [ 2CX 1 
16 [ NC 
15 [ 2CX2 
14 [ 2EN 


9 10 11 12 13 

f — i r— i r—i CD 1 — 1 

> Q U a > 
- Z Z Z N 

< J 
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SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 
















SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


schematics of inputs and outputs 


EQUIVALENT OF EACH 

EQUIVALENT OF EACH FREQUENCY 

ENABLE INPUT 

CONTROL OR ('LS624, 'LS628, AND 'LS629) 

(' LS624, ' LS626, ' LS628, AND ' LS629) 

RANGE INPUT. 


vcc ■ . m 

v cc 

| 25 k« 

:• 9 kfi NOM 

f NOM 


70 kfl j 

INPUT 

NOM 

INPUT— 1 


20 kfl> 

* ;; 

m 

NOM ? | 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


2 


Supply voltage, Vqq (see Notes 1 and 2) 7 V 

Input voltage: Enable input* 7 V 

Frequency control or range input* Vcc 

Operating free-air temperature range: SN54LS' Circuits -55°Cto125°C 

SN74LS' Circuits 0°C to 70°C 

Storage temperature range -65°Cto150°C 


t The enable input is provided only on the 'LS624, 'LS626, 'LS628, and 'LS629. 
t The range input is provided only on 'LS624, 'LS628, and 'LS629. 

NOTE : 1 . Voltage values are with respect to the appropriate ground terminal. 

2. Throughout the data sheet, the symbol Vqq is used for the voltage applied to both the Vqq and OSC Vqq terminals, unless 
otherwise noted. 
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SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

| 

1 

4.75 5 5.25 

V 

Input voltage at frequency control or range input, V|(f re q) or V|( rn g)1 

0 5 

0 5 

V 

F-l igh -level output current, Ion 

-1.2 

-1.2 


Low-level output current, loL 

12 

24 


Output frequency, f G 

1 

1 

Hz 

20 

20 

BUM 

Operating free-air temperature, Ta 

-55 125 

0 70 

° c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

High-level input 
voltage at enable* 


2 

2 

V 

Low-level input 

V 1 1 a 

voltage at enable* 


0.7 

0.8 

V 

V|K Input clamp voltage at enable* 

Vcc = MIN, l|=— 18mA 

-1.5 

-1,5 

V 

v OH High-level output voltage 

Vcc = MIN, ENatV|cmax, 

IOH = -1-2 mA, See Note 3 

2.5 3.4 

2.7 3.4 

V 

Vql Low-level output voltage 

V C c = min, 

ENatV|[_max, See Note 3 

•OL = 12 mA 

0.25 0.4 


V 

lOL = 24 mA 


0.35 0.5 

l| Input current 

Freq control 
or ranged 

v C c = max 

V| = 5 V 

50 250 

50 250 

pA 

V| = 1 V 

10 50 

10 50 

Input current 

l| at maximum 

input voltage 

Enable* 

Vcc = MAX, V| = 7 V 

0.2 

0.2 

mA 

High-level 

1 1 H 

input current 

Enable* 

Vcc = MAX, V| = 2.7 V 

40 

40 

pA 

Low-level 

l|L 

input current 

Enable* 

Vcc = MAX, V | = 0.4 V 

-0.8 

-0.8 

mA 

lOS Short-circuit output currentS 

Vcc = MAX 

-40 -225 

-40 -225 

mA 

Supply current, total into 

Irp 

Vcc anc * OSC Vcc P' ns 

V cc = MAX, 

Enable* = 4.5 V 

See Note 4 

'LS624 

20 35 

20 35 

mA 

'LS625 

35 55 

35 55 

'LS626 

35 55 

35 55 

'LS627 

35 55 

35 55 

’LS628 

20 35 

20 35 

'LS629 

35 55 

35 55 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

All typical values are at Vqq = 5 V, Ta = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
iThe range input is provided only on the 'LS624, 'LS628, and 'LS629. 

*The enable input is provided only on the 'LS624, ’LS626, 'LS628, and 'LS629. 

NOTES: 3. Vqh for Y outputs and Vql f° r Z outputs are measured while enable inputs are at V|j_ MAX, with individual 1-kS) resistors 
connected from CXI to Vcc and from CX2 to ground. The resistor connections are reversed for testing Vqh f° r Z outputs 
and Vql for Y inputs. 

4. For 'LS624, 'LS626, 'LS628, and 'LS629, Ice is measured with the outputs disabled and open. For 'LS625 and 'LS627, 
ICC ' s measured with one OSC Vqc = MAX, and with the other OSC Vcc ar| d outputs open. 
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SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


switching characteristics, Vcc = 5 V (unless otherwise noted), R[_ = 667 ft. Cl = 45 pF, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

'LS624, 'LS628, 'LS629 

'LS625, 'LS626, 'LS627 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

fQ Output frequency 

Ccxt = 50 pF 

V|(freq) 5 V, V|( rn g) 0 V 

15 20 25 


MHz 

Y|(freq) = 1 V, V | ( r ng) = 5 V 

1.1 1.6 2.1 


v l(freq) = 5 V 


7 9.5 12 

v l(freq) = 0 V 


0.9 1.2 1.5 


TYPICAL CHARACTERISTICS 


'LS624, 'LS628, 'LS629 


OUTPUT FREQUENCY 

VS 

FREQUENCY-CONTROL INPUT VOLTAGEt 



Y|(freq) — Frequency-Control Input Voltage — V 

FIGURE 1 


'LS624, 'LS628, 'LS629 

OUTPUT FREQUENCY 
vs 

FREQUENCY-CONTROL INPUT VOLTAGEt 



0 1 2 3 4 5 

V | (f req) - Frequency-Control Input Voltage - V 

FIGURE 2 



*Due to the effects of stray capacitance the output frequency may be unstable when the frequency 
control voltage is less than 1 volt. 
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SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


TYPICAL CHARACTERISTICS 


'LS624, 'LS628, 'LS629 
OUTPUT FREQUENCY 


vs 



10-11 10-10 10-9 10-8 10-7 10-6 10-5 

C ex t - External Capacitance — F 

FIGURE 3 


'LS625, 'LS626, 'LS627 
OUTPUT FREQUENCY 


vs 

FREQUENCY-CONTROL INPUT VOLTAGE 



0 1 2 3 4 5 


V|(freq) - Frequency-Control Input Voltage - V 

FIGURE 5 


'LS625, 'LS626, 'LS627 
OUTPUT FREQUENCY 


vs 

FREQUENCY-CONTROL INPUT VOLTAGE t 



V|(freq) “ Frequency-Control Input Voltage — V 

FIGURE 4 

'LS625, 'LS626, 'LS627 
OUTPUT FREQUENCY 


vs 



1 I I l I i 1 1 

10-11 10-10 10-9 10-8 10-7 10-6 iq-5 


C ex t — External Capacitance — F 

FIGURE 6 


t Due to the effects of stray capacitance the output frequency may be unstable when the frequency control voltage is less than 1 volt. 
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SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 


TYPICAL CHARACTERISTICS 

ENABLE TIME 


vs 



1 2 4 10 20 40 100 

f 0 — Output Frequency — MHz 

FIGURE 7 



TYPICAL APPLICATIONS DATA 


Cext 



L 


FIGURE A-PHASE-LOCKED LOOP 
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I ITIM99630) 
• Detects and Corrects Single-Bit Errors 
• Detects and Flags Dual-Bit Errors 

• Fast Processing Times: 

Write Cycle: Generates Check Word in 
45 ns Typical 

Read Cycle: Flags Errors in 27 ns Typical 
• Power Dissipation 600 mW Typical 

description 

The 'LS630 device is a 1 6-bit parallel error detection 
and correction circuit (EDAC) in a 28-pin, 600-mil 
package. It uses a modified Hamming code to generate 
a 6-bit check word from a 16-bit data word. This 
check word is stored along with the data word during 
the memory write cycle. During the memory read 
cycle, the 22-bit words from memory are processed 
by the EDAC to determine if errors have occurred in 
memory. 


SN54LS630, SN74LS630 
16-BIT PARALLEL ERROR DETECTION 
AND CORRECTION CIRCUITS 

D2550, MARCH 1980-REVISED MARCH 1988 


SN54LS630. . . . JD PACKAGE 
SN74LS630 . . . N PACKAGE 
(TOP VIEW) 


DATA 

BITS 


V 


DFFC 

1 

W28 

INcc 

DBOC 

2 

27 

JSEF x 

DBlC 

3 

26 

Dsi \ 

DB2C 

4 

25 

3 so | 

DB3 E 

5 

24 

3cbo 

DB4L 

6 

23 

3cbi 

DB5L 

7 

22 

i]CB2 

DB6C 

8 

21 

HCB3 

DB7C 

9 

20 

UCB4 

DB8C 

10 

19 

JCB5 

DB9C 

11 

18 

5 DB1 5 ^ 

DB10H 

12 

17 

3 DB14 

DB11Q 

13 

16 

~1 DB13 

GNDQ 

14 

15 

□ DB12 


CONTROL 


CHECK 

BITS 


DATA 

BITS 


SN54LS630 . . . FK PACKAGE 
(TOP VIEW) 



Single-bit errors in the 16-bit data word are flagged and 
corrected. 

Single-bit errors in the 6-bit check word are flagged, and 
the CPU sends the EDAC through the correction cycle 
even though the 16-bit word is not in error. The correc- 
tion cycle will simply pass along the original 16-bit word 
in this case and produce error syndrome bits to pinpoint 
the error-generating location. 

Dual-bit errors are flagged but not corrected. These dual 
errors may occur in any two bits of the 22-bit word from 
memory (two errors in the 16-bit data word, two errors 
in the 6-bit check word, or one error in each word). 


CM «- O LL. O u. 
m co m uj Ouj r- 
o d q o > to to 



The gross-error condition of all lows or all highs from 
memory will be detected. Otherwise, errors in three or 
more bits of the 22-bit word are beyond the capabilities 
of these devices to detect. 


CONTROL FUNCTION TABLE 


Memory 

Control 

EDAC Function 

Data I/O 

Check Word I/O 

Error Flags 

Cycle 

SI 

SO 

SEF 

DEF 

WRITE 

L 

L 

Generate Check Word 

Input Data 

Output Check Word 

L 

L 

READ 

L 

H 

Read Data & Check Word 

Input Data 

Input Check Word 

L 

L 

READ 

H 

H 

Latch & Flag Errors 

Latch Data 

Latch Check Word 

Enabled 

READ 

H 

L 

Correct Data Word & 

Generate Syndrome Bits 

Output Corrected Data 

Output Syndrome Bits 

Enabled 


PRODUCTION DATA documents contain Information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS630, SN74LS630 

16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


functional block diagram 


2 



ERROR FUNCTION TABLE 


Total Number of Errors 

Error Rags 

Data Correction 

16-Bit Data 

6-Bit Checkword 

SEF 

DEF 

0 

0 

L 

L 

Not Applicable 

1 

0 

H 

L 

Correction 

0 

1 

H 

L 

Correction 

1 

1 

H 

H 

Interrupt 

2 

0 

H 

H 

Interrupt 

0 

2 

H 

H 

Interrupt 


In order to be able to determine whether the data from the memory is acceptable to use as presented to the bus, the 
EDAC must be strobed to enable the error flags and the flags will have to be tested for the zero condition. 

The first case in the error function table represents the normal, no-error condition. The CPU sees lows on both flags. 
The next two cases of single-bit errors require data correction. Although the EDAC can discern the single check bit 
error and ignore it, the error flags are identical to the single error in the 16-bit data word. The CPU will ask for data 
correction in both cases. An interrupt condition to the CPU results in each of the last three cases, where dual errors 
. occur. - 

error detection and correction details 

During a memory write cycle, six check bits (CB0-CB5) are generated by eight-input parity generators using the data 
bits as defined below. During a memory read cycle, the 6-bit check word is retrieved along with the actual data. 
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SN54LS630, SN74LS630 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CHECKWORD 

BIT 

16-BIT DATA WORD 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

CBO 

X 

X 


X 

X 




X 

X 

X 



X 



CB1 

X 


X 

X 


X 

X 


X 



X 



X 


CB2 


X 

X 


X 

X 


X 


X 



X 



X 

CB3 

X 

X 

X 




X 

X 



X 

X 

X 




CB4 




X 

X 

X 

X 

X 






X 

X 

X 

CB5 









X 

X 

X 

X 

X 

X 

X 

X 


The tlx check bin are parity blti derived from the matrix of data bits as Indicated by "x" for each bit. 


Error detection is accomplished as the 6-bit check word and the 16-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all six groupings of data and check bits are correct, it is assumed that no 
error has occurred and both error flags will be low. (It should be noted that the sense of two of the check bits, bits CBO 
and CB1, is inverted to ensure that the gross-error condition of all lows and all highs is detected.) 


If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags will 
be set high. Any single error in the 16-bit data word will change the sense of exactly three bits of the 6-bit check word. 
Any single error in the 6-bit check word changes the sense of only that one bit. In either case, the single error flag will 
be set high while the dual error flag will remain low. 

Any two-bit error will change the sense of an even number of check bits. The two-bit error is not correctable since the 
parity tree can only identify single-bit errors. Both error flags are set high when any two-bit error is detected. 



Three or more simultaneous bit errors can fool the EDAC into believing that no error, a correctable error, or an uncor- 
rectable error has occurred and produce erroneous results in all three cases. 


Error correction is accomplished by identifying the bad bit and inverting it. Identification of the erroneous bit is 
achieved by comparing the 16-bit data word and 6-bit check word from memory with the new check word with one 
(check word error) or three (data word error) inverted bits. 

As the corrected word is made available on the data word I/O port, the check word I/O port presents a 6-bit syndrome 
error code. This syndrome code can be used to identify the bad memory chip. 


ERROR SYNDROME TABLE 


ERROR LOCATION 

CBO 

SYNDROME ERROR CODE 

CB1 CB2 CB3 CB4 

CB5 

DBO 

L 

L 

H 

L 

H 

H 

DB1 

L 

H 

L 

L 

H 

H 

DB2 

H 

L 

L 

L 

H 

H 

DB3 

L 

L 

H 

H 

L 

H 

DB4 

L 

H 

L 

H 

L 

H 

DB5 

H 

L 

L 

H 

L 

H 

DB6 

H 

L 

H 

L 

L 

H 

DB7 

H 

H 

L 

L 

L 

H 

DB8 

L 

L 

H 

H 

H 

L 

DB9 

L 

H 

L 

H 

H 

L 

DB10 

L 

H 

H 

L 

H 

L 

DB1 1 

H 

L 

H 

L 

H 

L 

DB12 

H 

H 

L 

L 

H 

L 

DB13 

L 

H 

H 

H 

L 

L 

DB14 

H 

L 

H 

H 

L 

L 

DB15 

H 

H 

L 

H 

L 

L 

CBO 

L 

H 

H 

H 

H 

H 

CB1 

H 

L 

H 

H 

H 

H 

CB2 

H 

H 

L 

H 

H 

H 

CB3 

H 

H 

H 

L 

H 

H 

CB4 

H 

H 

H 

H 

L 

H 

CB5 

H 

H 

H 

H 

H 

L 

NO ERROR 

H 

H 

H 

H 

H 

H 
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SN54LS630, SN74LS630 

16 BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V^C (see Note D 7 V 

Input voltage: SO and SI 7 V 

Ml CB and DB 5.5 V 

LmH Off-state output voltage 5.5 V 


Operating free-air temperature range: SN54LS630 -55°C to 125°C 

SN74LS630 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS630 

SN74LS630 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Iqh High-level output current 

CB or DB, 'LS630 only 

- 1 

- 1 

mA 

DEF or SEF 

- 0.4 

1 

o 


CB or DB, LS631 only 

5.5 

5.5 

V 


CB or DB 

12 

24 

mA 

DEF or SEF 

4 

8 

t su Setup time 

CB or DB before SI f t 

15 

15 

ns 

CB or DB before SI 1 1 

45 

45 

th Hold time 

CB or DB after SI t 

15 

15 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


* This time guarantees the input data and checkword will be latched. 

% This time guarantees the input data and checkword will be latched plus that no glitch will occur on SEF or DEF flags, 
t The upward pointing arrow indicates a transition from low to high. 
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SN54LS630, SN74LS630 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS t 

SN54LS630 

SN74LS630 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V | (_| High-level input voltage 


2 

2 

V 

V|l Low-level input voltage 


0.7 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, 1 1 = —18 mA 

-1.5 

-1.5 

V 

VOH High-level output voltage 

CB or DB 

V cc = MIN, 

V|h = 2V, 

V|l = V|l min 

lOH = MAX 

2.4 3.3 

bbkwi 

V 

DEF or SEF 

lOH = —400 p A 

2.5 3.4 

yui i 

Vql Low-level output voltage 

CB or DB 

DEF or SEF 

V C c = min, 

V,h = 2 V, 

V| L = V|L_max 

*OL = 1 2 mA 

0.25 0.4 

0.25 0.4 

■ 

lOL = 24 mA 


0.35 0.5 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

Iql = 8 mA 


0.35 0.5 

Off -state output current, 

high-level voltage applied 

CB or DB 

V CC = MAX, Vo = 2.7 V, 

SO and SI at 2 V 

20 

20 

mA 

Off-state output current, 

lOZL 

low-level voltage applied 

CB or DB 

Vcc = MAX . v o = 0.4 V, 

SO and SI at 2 V 

-200 

-200 

mA 

Input current at maximum 

l| 

input voltage 

CB or DB 

Vcc = max, 

V| H =4.5 V 

V| = 5.5 V 

0.1 

0.1 

mA 

SO or SI 

V| = 7 V 

0.1 

0.1 

l|H High-level input current 

V C c = MAX, Vj = 2.7 V 

20 

20 

mn^n 

1 1 1 _ Low-level input current 

V C c = MAX, V, = 0.4 V 

-0.2 

-0.2 


Short-circuit output 

'OS$! 

current 


V C c = MAX 

-30 -130 

-30 -130 

mA 

DEF or SEF 

-20 -100 

O 

0 

1 

o 

CM 

1 

ICC Supply current 

V C C = MAX, SO and SI at 4.5 V, 

All CB and DB pins grounded, 

DEF and SEF open 

143 230 

143 230 

mA 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T/\ = 25 °C. 

5 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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SN54LS630, SN74LS630 

16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


switching characteristics, Vcc = 5 V, Ta = 25°C, Cl = 45 pF 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

•LS630 

MIN TYP MAX 

UNIT 

fpLH Propagation delay time, low-to-high-level output* 

DB 

CB 

SOatOV, SI at 0 V, 

R[_ = 667 SI, See Figure 1 

31 65 

ns 

tpH L Propagation delay time, high-to-low-level output* 

45 65 

wm\ 

tpLH Propagation delay time, low-to-high-level output* 

Sit 

DEF 

SO at 3 V, R(_ * 2 kfi. 
See Figure 1 

27 40 

ns 

SEF 

20 30 

tpzH Output enable time to high level 5 

SOi 

CB, DB 

SI at 3 V, R L = 667 H, 
See Figure 2 

24 40 

ns 

tpzL Output enable time to low level 5 

■ 

CB, DB 

SI at 3 V, R L = 667 U, 
See Figure 1 

30 45 

ns 

tpHZ Output disable time from high level^ 


CB, DB 

SI at 3 V, R|_ = 667 SZ, 
See Figure 2 

43 65 

ns 

tpLZ Output disable time from low level * 

sot 



CB, DB 

SI at 3 V, R L = 667 ft. 
See Figure 1 

31 65 

ns 


* These parameters describe the time intervals taken to generate the check word during the memory write cycle. 

* These parameters describe the time intervals taken to flag errors during the memory read cycle. 

5 These parameters describe the time intervals taken to correct and output the data word and to generate and output the syndrome error code during the 
memory read cycle. 

1 These parameters describe the time intervals taken to disable the CB and DB buses in preparation for a new data word during the memory read cycle. 


PARAMETER MEASUREMENT INFORMATION 



OUTPUT _ 
OF CIRCUIT^ 



C L = 45 pF 


OUTPUT 
OF CIRCUIT 



R L 


667 il 


FIGURE 1-OUTPUT LOAD CIRCUIT 


FIGURE 2-OUTPUT LOAD CIRCUIT 
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SN54LS630, SN74LS630 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


typical operating sequences 

READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 


SO- 


D80-DB15- 


SEF- 


M-thold 


INPUT DATA WORD OUTPUT CORRECTED DATAWORD 

I* ten ' — tdis — W 

— t.,.t J 


*4 t S u l hold ' , 

CB0-CB5 


OUTPUT SYNDROME CODE 




en" 


-tdis ' 


■ tpd ■ 


IT 


VALID SEF FLAG 



-tpd ' 


2 : 


VALID DEF FLAG 


t NOTE: There are two conditions specified for t su of Data or Checkword before SI t . See recommended operating conditions for 
details. 
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SN54LS636, SN54LS637, SN74LS636, SN74LS637 
8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Detects and Corrects Single-Bit Errors 
Detects and Flags Dual-Bit Errors 

Fast Processing Times: 

Write Cycle: Generates Check Word in 
45 ns Typical 

Read Cycle: Flags Errors in 27 ns 
Typical 


• Power Dissipation 500 mW Typical 


• Choice of Output Configurations: 
'LS536 . . . 3-State 
'LS637 . . . Open Collector 


D2728, APRIL 1983-REVISED MARCH 1988 


SN54LS' I PACKAGE 

SN74LS' . . . DW OR N PACKAGE 
(TOP VIEW) 


DEFC 1 U20| 
DBOC 2 

DB1 Q 3 
DB2C 4 

DB3C 5 
DB4£ 6 
DB5C 
DB6C 
DB7C 


Dvcc 

Dsef 

8US1 

Uso 

s3cbo 

5]CB1 
4]CB2 
3]CB3 
2 ]NC 


GND(J10 1 1pCB4 


description 

The 'LS636 and 'LS637 devices are 8-bit parallel error 
detection and correction circuits (EDACs) in 20-pin, 
300-mil packages. They use a modified Hamming 
code to generate a 5-bit check word from an 8-bit data 
word. This check word is stored along with the data 
word during the memory write cycle. During the 
memory read cycle, the 13-bit words from memory 
are processed by the EDACs to determine if errors 
have occurred in memory. 


SN54LS* . , . FK PACKAGE 
(TOP VIEW) 

r- O U. U U. 

tn m lu O aj 
Q Q Q > co 



O <4- O ro 

m 7 m 7 m 

O o u O 


NC— No internal connection. 



Single-bit errors in the 8-bit data word are flagged and corrected. 

Single-bit errors in the 5-bit check word are flagged, and the CPU sends the EDAC through the correction cycle even 
though the 8-bit word is not in error. The correction cycle will simply pass along the original 8-bit word in this case 
and produce error syndrome bits to pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. These dual errors may occur in any two bits of the 13-bit word from 
memory (two errors in the 8-bit data word, two errors in the 5-bit check word, or one error in each word). 

The gross-error condition of all highs from memory will be detected. Otherwise, errors in three or more bits of the 
13-bit word are beyond the capabilities of these devices to detect. 


CONTROL FUNCTION TABLE 


MEMORY 

CYCLE 

CONTROL 

EDAC FUNCTION 

DATA I/O 

CHECK WORD I/O 

ERROR FLAGS 

SI 

SO 

SEF 

DEF 

WRITE 

L 

L 

Generate Check Word 

Input Data 

Output Check Word 

L 

L 

READ 

L 

H 

Read Data & Check Word 

Input Data 

Input Check Word 

L 

L 

READ 

H 

H 

Latch & Flag Errors 

Latch Data 

Latch Check Word 

Enabled 

READ 

H 

D 

Correct Data Word & 
Generate Syndrome Bits 

Output Corrected Data 

Output Syndrome Bits 

Enabled 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS636, SN54LS637, SN74LS636, SN74LS637 

8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


functional block diagram 



ERROR FUNCTION TABLE 


TOTAL NUMBER OF ERRORS 

ERROR FLAGS 

DATA 

CORRECTION 

8-BIT DATA 

5-BIT CHECKWORD 

SEF 

DEF 

0 

0 

L 

L 

Not Applicable 

1 

0 

H 

L 

Correction 

0 

1 

H 

L 

Correction 

1 

1 

H 

H 

Interrupt 

2 

0 

H 

H 

Interrupt 

0 

2 

H 

H 

Interrupt 


In order to be able to determine whether the data from the memory is acceptable to use as presented to the bus, 
the EDAC must be strobed to enable the error flags and the flags will have to be tested for the zero condition. 

The first case in the error function table represents the normal, no-error condition. The CPU sees lows on both flags. 
The next two cases of single-bit errors require data correction. Although the EDAC can discern the single check bit 
error and ignore it, the error flags are identical to the single error in the 8-bit data word. The CPU will ask for data 
correction in both cases. An interrupt condition to the CPU results in each of the last three cases, where dual errors occur. 

error detection and correction details 

During a memory write cycle, five check bits (CB0-CB4) are generated by eight-input parity generators using the data 
bits as defined below. During a memory read cycle, the 5-bit check word is retrieved along with the 8-bit data word. 
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SN54LS636, SN54LS637, SN74LS636, SN74LS637 
8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CHECKWORD 

BIT 

8-BIT DATA WORD 

0 

1 

2 

3 

4 

5 

6 

7 

CBO 

X 

X 


X 

X 




CB1 

X 


X 

X 


X 

X 


CB2 


X 

X 


X 

X 


X 

CB3 

X 

X 

X 




X 

X 

CB4 




X 

X 

X 

X 

X 


The five check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 


Error detection is accomplished as the 5-bit check word and the 8-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all five groupings of data and check bits are correct, it is assumed that 
no error has occurred and both error flags will be low. 


If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags 
will be set high. Any single error in the 8-bit data word will change the sense of exactly three bits of the 5-bit check 
word. Any single error in the 5-bit check word changes the sense of only that one bit. In either case, the single error 
flag will be set high while the dual error flag will remain low. 

Any two-bit error will change the sense of an even number of check bits. The two-bit error is not correctable since 
the parity tree can only identify single-bit errors. Both error flags are set high when any two-bit error is detected. 



Three or more simultaneous bit errors can fool the EDAC into believing that no error, a correctable error, or an 
uncorrectable error has occurred and produce erroneous results in all three cases. 

Error correction is accomplished by identifying the bad bit and inverting it. Identification of the erroneous bit is achieved 
by comparing the 8-bit data word and 5-bit check word from memory with the new check word with one (check word 
error) or three (data word error) inverted bits. 


As the corrected word is made available on the data word I/O port, the check word I/O port presents a 5-bit syndrome 
error code. This syndrome code can be used to identify the bad memory chip. 


ERROR SYNDROME TABLE 


ERROR LOCATION 

CBO 

SYNDROME ERROR CODE 

CB1 CB2 CB3 

CB4 

DBO 

L 

L 

H 

L 

H 

DB1 

L 

H 

L 

L 

H 

DB2 

H 

L 

L 

L 

H 

DB3 

L 

L 

H 

H 

L 

DB4 

L 

H 

L 

H 

L 

DB5 

H 

L 

L 

H 

L 

DB6 

H 

L 

H 

L 

L 

DB7 

H 

H 

L 

L 

L 

CBO 

L 

H 

H 

H 

H 

CB1 

H 

L 

H 

H 

H 

CB2 

H 

H 

L 

H 

H 

CB3 

H 

H 

H 

L 

H 

CB4 

H 

H 

H 

H 

L 

NO ERROR 

H 

H 

H 

H 

H 
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SN54LS636, SN54LS637, SN74LS636, SN74LS637 

8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


schematics of inputs and outputs 


2 


EQUIVALENT OF EACH INPUT 



TYPICAL OF DEF AND SEF OUTPUTS 

V CC 



OUTPUT 


TYPICAL OF CB AND DB CLS636) 


TYPICAL OF CB AND DB CLS637) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: SO and SI 7 V 

CB and DB 5.5 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS636, SN54LS637 -55°Cto125°C 

SN74LS636, SN74LS637 0°Cto70°C 

Storage temperature range — 65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS636 

SN54LS637 

SN74LS636 

SN74LS637 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 


4.5 5 5.5 

4.75 5 5.25 

V 

•OH High-level output current 

CB or DB, 'LS636 only 

-1 

-1 

mA 

DEF or SEF 

-0.4 

-0.4 

Voh High-level output voltage 

CB or DB, 'LS637 only 

5.5 

5.5 

V 

lOL Low-level output current 

CB or DB 

12 

24 

mA 

DEF or SEF 

4 

8 

ts U Setup time 

CB or DB before Sift 

15 

15 

ns 

CB or DB before Sift 

45 

45 

th Hold time 

CB or DB after SI t 

15 

15 

ns 

T/\, Operating free-air temperature 


-55 125 

0 70 

°c 


t This time guarantees the input data and checkword will be latched. 

$This time guarantees the input data and checkword will be latched plus that no glitch will occur on SEF or DEF flags, 
t The upward-pointing arrow indicates a transition from low to high. 


2-1058 


Texas ^ 
Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 





SN54LS636, SN54LS637, SN74LS636, SN74LS637 
8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETERS 

V|h High-level input voltage 

V|l Low-level input voltage 

V|« Input clamp voltage 

Voh High-level output voltage 

CB or DB 

DEF or SEF 

Vol Low-level output voltage 

CB or DB 

DEF or SEF 

Off-state output current, 

high-level voltage applied 

CB or DB 

Off-state output current, 

lOZL 

low-level voltage applied 

CB or DB 

Input current at maximum 

CB or DB 

input voltage 

SO or SI 

1 ■ h High-level input current 

l||_ Low-level input current 

Short-circuit output 


current 

DEF or SEF 


TEST CONDITIONS* 


MIN TYPt MAX MIN TYPt MAX 






V C c = MAX, SO and SI at 4.5 V, 
All CB and DB pins grounded, 
DEF and SEF open 


PARAMETER 

V| H 

High-level input voltage 


V| L 

Low-level input voltage 


V|« 

Input clamp voltage 


v OH 

High-level output voltage 

DEF or SEF 

•oh 

High-level output current 

CB or DB 

vol 


CB or DB 


DEF or SEF 


'I 

Input current at 

CB or DB 

maximum input voltage 

SO or SI 

'IH 

High-level input current 


wm 

Low-level input current 


•os§ 

Short-circuit output 

current 

DEF or SEF 

•cc 

Supply current 



TEST CONDITIONS* 


SN54LS637 


MIN TYPt MAX MIN TYPt MAX 


V cc = MIN, 


Vcc = MIN, 
V|h = 2V, 


Vcc = MIN, 
V,h = 2V, 


Vqq - MIN, 
V m = 2V, 
V|l = V| L ma; 


Vcc = max, 

V|u = 4.5 V 


Vcc = MAX 


Vcc = max. 


1 1 = — 18 mA 


I OH = — 400 pA, 
V||_ = V|(_ max 


Vqh = 5.5 V, 
V||_ = V||_ max 


Iql = * 2 mA 


Iql = 24 mA 


Iql = 4 mA 


Iql = 5 mA 


V| = 5.5 V 


V| = 7 V 


V| = 2.7 V 


V| = 0.4 V 



Vcc = MAX, SO and SI at 4.5 V, 
All CB and DB grounded, 

SEF and DEF open 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAII typical values are at Vqq = 5 V, T A = 25 °C. 

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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TTL Devices 


SN54LS636, SN54LS637, SN74LS636, SN74LS637 

8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'LS636 switching characteristics, Vcc = 5 V, Ta = 25 °C, Cl = 45 pF 


PARAMETER 

FROM 


TO 

— 

TEST CONDITIONS 

'LS636 

UNIT 

(INPUT) 


(OUTPUT) 

MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output t 

DB 

CB 

SO at 0 V, SI at 0 V, 

31 

45 

ns 

tPHL Propagation delay time, high-to-low-level outputt 

R L = 667 ft. See Figure 1 

45 

65 

ns 

tpLH Propagation delay time, low-to-high-level output* 

sir 

DEF 

SO at 3 V, R L = 2kn, 

27 

40 

ns 

SEF 

See Figure 1 

20 

30 

tpzH Output enable time to high level 5 

sen 

CB, DB 

SI at 3 V, Rl “ 667 n. 
See Figure 2 

24 

40 

ns 

tpz l Output enable time to low level 5 

SOS 

CB, DB 

SI at 3 V, R l = 667 ft, 
See Figure 1 

30 

45 

ns 

tPHZ Output disable time from high level 1 

sot 

CB, DB 

SI at 3 V, R L = 667 ft. 
See Figure 2 

43 

65 

ns 

tPLZ Output disable time from low level 1 

sot 

CB, DB 

SI at 3 V, R L = 667 it. 
See Figure 1 

31 

45 

ns 

'LS637 switching characteristics, Vcc = 5 V, Ta = 

25 °C, Cl 

= 45 pF, see Figure 1 



PARAMETER 

FROM 


TO | 

TEST CONDITIONS 

•LS637 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 


tPLH Propagation delay time, low-to-high level outputt 


CB 

SOatOV, SI at OV, 

38 

55 

■a 

tPHL Propagation delay time, high-to-low-level outputt 


Rl = 667 st 

45 

65 

mm 

tPLH Propagation delay time, low-to-high-level output* 

Sit 

DEF 

SO at 3 V, Rl “ 2 kfi 

27 

40 

■a 

SEF 

20 

30 

— 

tPHL Propagation delay time, high-to-low-level output § 

sot 

CB, DB 

SI at 3 V, R L = 667 kit 

28 

45 

aa 

tPLH Propagation delay time, low-to-high-level outputl 

sot 

CB, DB 

SI at 3 V, Rl = 667 kit 



50 

iES 


*These parameters describe the time intervals taken to generate the check word during the memory write cycle. 

*These parameters describe the time intervals taken to flag errors during the memory read cycle. 

^These parameters describe the time intervals taken to correct and output the data word and to generate and output the syndrome error 
code during the memory read cycle. 

^These parameters describe the time intervals taken to disable the CB and DB buses in preparation for a new data word during the memory 
read cycle. 


PARAMETER MEASUREMENT INFORMATION 



OUTPUT 
OF CIRCUIT^ 


C^_ = 45 pF 


OUTPUT 
OF CIRCUIT 


O- 


Cl = 45 



r l 


667 St 


FIGURE 1-OUTPUT LOAD CIRCUIT 


FIGURE 2-OUTPUT LOAD CIRCUIT 
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SIM54LS63 6, SN54LS637, SN74LS636, SN74LS637 
8-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


typical operating sequences 

READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 


DBO-DB7- 


SEF- 


t su t thold "♦] 

-l ( INPUT DATA WORD 


OUTPUT CORRECTED DATAWORD 


i i -t en- 

>4 t su ►»< — thold ~ 

CB0-CB4 INPUT CHECK WORD : ^mc 


OUTPUT SYNDROME CODE 


P l en- 

■ tpd H 


z: 


VALID SEF FLAG 




- l dis " 




-tdis ' 



DEF- 


-tpd* 




VALID DEF FLAG 


* NOTE: There are two conditions specified for t $u of Data or Checkword before Sit . See recommended operating conditions for detail. 
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2-1062 


SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 


Bidirectional Bus Transceivers in High- 
Density 20-Pin Packages 

Hysteresis at Bus Inputs Improves Noise 
Margins 

Choice of True or Inverting Logic 


o A Bus Outputs are Open-Collector, 
B Bus Outputs are 3-State 


description 


These octal bus transceivers are designed for asyn- 
chronous two-way communication between open- 
collector and 3-state buses. The devices transmit data 
from the A bus (open-collector) to the B bus (3-state) 
or from the B bus to the A bus depending upon the 
level at the direction control (DIR) input. The enable 
input (G) can be used to disable the device so the 
buses are isolated. 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

'LS638 

•LS639 

G 

DIR 

L 

L 

B data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

H 

X 

Isolation 

Isolation 


H = high level, L = low level, X = irrelevant 


DEVICE 

'LS638 

'LS639 


A OUTPUT 

Open-Collector 

Open-Collector 


B OUTPUT LOGIC 

3-State Inverting 

3-State True 


D2636, JANUARY 1981-REVISED MARCH 1988 


SN54LS638, SN54LS639 . . . J PACKAGE 
SN74LS638. SN74LS639 . . . DW OR N PACKAGE 
(TOP VIEW) 


dir£ 

1 

U 20 

Alt 

2 

19 

A2C 

3 

18 

A3d 

4 

17 

A4t 

5 

16 

A5[ 

6 

15 

A6[] 

7 

14 

A7P 

8 

13 

A8t 

9 

12 

gndC 

10 11 


SN54LS638, SN54LS639 . . . FK PACKAGE 
(TOP VIEW) 



schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF A OUTPUTS 


TYPICAL OF B OUTPUTS 




PRODUCTION DATA documents contain information 
currant ns of publication date. Products conform to 
specifications par tha terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TTL Devices 


SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 


logic symbols* 




'LS639 



T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 

logic diagrams (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VqC ( see Note 1) 7 V 

Input voltage (DIR or "S) 7 V 

Off-state output voltage ( A or B) 5.5 V 

Operating free-air temperature range: SN54LS638, SN54LS639 -55°Cto125°C 

SN74LS638, SN74LS639 - 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 
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SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 


recommended operating conditions 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



2 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vqc = 5 V, = 25° C. 

§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25° C, see note 2 



NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 
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TTL Devices 


SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 


TYPICAL CHARACTERISTICS 


SN54LS' 

INVERTING OUTPUT VOLTAGE 


SN74LS' 

INVERTING OUTPUT VOLTAGE 




0.5 1 1.5 

V|— Input Voltage— V 


SN54LS’ 

NONINVERTING OUTPUT VOLTAGE 


O. 
I " 
O 
> 


INPUT VOLTAGE 


. Ta = 125 C 
-Ta 25° C 
■Ta = -55° C- 


0.5 


1.5 


vs 



0 0.5 1 1.5 2 

V| — Input Voltage— V 


FIGURE 2 


SN74LS' 

NONINVERTING OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 






— 

Ta = 70° c 
Ta = 25° c 
Ta = 0°C - 



1 



?Sm 

i 

KBS 



1 

1 


H 



1 

II 


■ 




I : 
i : 

i : 


i 

i 

_i 








0 0.5 1 1.5 2 


V|— Input Voltage-V 


V|— Input Voltage— V 


FIGURE 3 


FIGURE 4 
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SN54LS640 THRU SN54LS642, SN54LS644, SN54LS645 
SN74LS640 THRU SN74LS642, SN74LS644, SN74LS645 

OCTAL BUS TRANSCEIVERS 

D2420, APRIL 1979-REVISED MARCH 1988 


• SN74LS64X-1 Versions Rated at Iq|_ 
of 48 mA 

• Bi-directional Bus Transceivers in High- 
Density 20-Pin Packages 

• Hysteresis at Bus Inputs Improves Noise 
Margins 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector 
Outputs 


DEVICE OUTPUT LOGIC 

'LS640 3-State Inverting 

'LS641 Open-Collector True 

'LS642 Open-Collector Inverting 

'LS644 Open-Collector True and inverting 

'LS645 3-State True 


description 

These octal bus transceivers are designed for asyn- 
chronous two-way communication between data buses. 
The devices transmit data from the A bus to the B bus or 
from the B bus to the A bus depending upon the level at 
the direction control (DIR) input. The enable input (G) 
can be used to disable the device so the buses are effec- 
tively isolated. 

The -1 versions of the SN74LS640 thru SN74LS642, 
SN74LS644, and SN74LS645 are identical to the 
standard versions except that the recommended 
maximum Iol is increased to 48 milliamperes. There 
are no -1 versions of the SN54LS640 thru 
SN54LS642, SN54LS644, and SN54LS645. 

The SN54LS640 thru SN54LS642, SN54LS644, and 
SN54LS645 are characterized for operation over the 
full military temperature range of - 55 °C to 1 25 °C. 
The SN74LS640 thru SN74LS642, SN74LS644, and 
SN74LS645 are characterized for operation from 0°C 
to 70°C. 


SN54LS' . . . J PACKAGE 
SN74LS' . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54LS' . . . FK PACKAGE 
(TOP VIEW) 



( D 


FUNCTION TABLE 


CONTROL 

OPERATION 

INPUTS 

'LS640 

'LS641 


G DIR 

'LS642 

'LS645 

LS644 

L L 

B data to A bus 

B data to A bus 

B data to A bus 

L H 

A data to B bus 

A data to B bus 

A data to B bus 

H X 

Isolation 

Isolation 

Isolation 


H = high level, L= low level, X = irrelevant 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


2-1067 


TTL Devices 




Instruments 



SN54LS640 THRU SN54LS642, SN54LS644, SN54LS645 
SN74LS640 THRU SN74LS642, SN74LS644, SN74LS645 
OCTAL BUS TRANSCEIVERS 
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OCTAL BUS TRANSCEIVERS 
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TTL Devices 


SN54LS640, SN54LS645 
SN74LS640, SN74LS645 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note D 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54LS640, SN54LS645 -55°Cto125°C 

SN74LS640, SN74LS645 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS640 

SN54LS645 

SN74LS640 

SN74LS645 

UNIT 

MIN TYP 5 MAX 

MIN TYP5 MAX 

V|K 

V cc = MIN, l| = - 18 mA 

-1.5 

-1.5 

V 

Hysteresis 
(Vj+ - Vj_l 

V cc = MIN, 

A or B input 

0.1 0.4 

0.2 0.4 

V 

v OH 

V CC =MIN, V| H = 2V, 

V| L = MAX 


2.4 3.4 

2.4 3.4 



2 

2 

v OL 

V CC =MIN, V m =2V, 

V| L = MAX 

up 

0.25 0.4 

0.25 0.4 

V 

'OL = 24 mA 


0.35 0.5 

Iql = 48 mA # 


O 

■st 

o 

'OZH 

V CC = MAX, G at 2 V, Vg = 2.7V 

20 

20 


'OZL 

V CC = MAX, G at 2 V, V o = 0.4V 

-0.4 

- 0.4 

wrrm 

m 

A or B 

Vcc = MAX 

V| = 5.5 V 

0.1 

0.1 

mA 

DIR or G 


0.1 

0.1 

IlH 

V C C = MAX. V|h = 2.7 V 

20 

20 


'IL 

Vcc = MAX, V 1 1 _ = 0.4 V 

- 0.4 

- 0.4 

IB 

'os 1 

Vcc = MAX 


- 40 - 225 

mm 

'cc 

Outputs high 

Vcc = MAX, Outputs open 

48 70 

48 70 

mA 

Outputs low 

62 90 

62 90 

Outputs at Hi-Z 

64 95 

64 95 


*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^ All typical values are at V(;c = 5 V, = 25 °C. 

IlNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
^The 48-mA condition applies for the SN74LS640-1 and SN74LS645-1 only. 


PARAMETER 

SN54LS640 

SN54LS645 

SN74LS640 

SN74LS645 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

EB9KHS1 

V 

V|h High-lvel input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.5 

0.6 

V 

'OH High-level output current 

- 12 

- 15 


Iql Low-level output current 

12 

24 

mA 



T/\ Operating free-air temperature 

-55 125 

0 70 

"c 


*The 48-mA limit applies for the SN74LS640-1 and SN74LS645-1 only. 
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SN54LS640, SN54LS645 
SN74LS640, SN74LS645 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

FROM 

TO 

TEST 

'LS640, ’LS640-1 

'LS645, 'LS645-1 

UNIT 

(INPUT) 

(OUTPUT) 

CONDITIONS 

MIN TYP 

MAX 

MIN TYP 

MAX 

Propagation delay time, 

tpLH 

low-to-high-level output 

A 

B 


6 

10 

8 

■a 

ns 

B 

A 


6 

10 

8 

15 

Propagation delay time, 

tpHL 

high-to-low-level output 

A 

B 

Cj_ = 45 pF, 
R(_ = 667 fi, 
See Note 2 

8 

15 

1 1 

1 5 

ns 

B 

A 

8 

15 

1 1 

15 

Output enable time to 

tpZL 

low level 

G 

A 

31 

40 

31 

40 

ns 

G 

B 

31 

40 

31 

40 

Output enable time to 
tpZH high level 

G 

A 


23 

40 

26 

40 

ns 

G 

B 


23 

40 

26 

40 

Output disable time 

tpi 2 

from low level 

G 

A 

C L = 5 pF, 

R L = 667 fi. 
See Note 2 

15 

25 

15 

25 

ns 

G 

B 

15 

25 

15 

25 

Output disable time 

tPH7 

from high level 

G 

A 

15 

25 

15 

25 

ns 

G 

B 

, 15 

25 

15 

25 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


schematics of inputs and outputs 
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SN54LS640, SN54LS645 
SN74LS640, SN74LS645 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


SN54LS' 

INVERTING OUTPUT VOLTAGE 


SN74LS' 

INVERTING OUTPUT VOLTAGE 



V|— Input Voltage— V 


V|— Input Voltage— V 


FIGURE 1 


FIGURE 2 


SN54LS' SN74LS' 

NONINVERTING OUTPUT VOLTAGE NONINVERTING OUTPUT VOLTAGE 


vs vs 

INPUT VOLTAGE INPUT VOLTAGE 
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SN54LS641, SN54LS642, SN54LS644 
SN74LS641, SN74LS642, SN74LS644 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: All inputs and I/O ports 7 V 

Operating free-air temperature range: SN54LS641, SN54LS642, SN54LS644 — 55°Cto125°C 

SN74LS641, SN74LS642, SN74LS644 0°Cto70°C 

Storage temperature range — 65° C to 15CPC 


NOTE 1 : Voltage values are with respect to network ground terminal. 


recommended operating conditions 


PARAMETER 

SN54LS641 

SN54LS642 

SN54LS644 

SN74LS641 

SN74LS642 

SN74LS644 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

m —i 

EBsmui 

V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.5 

0.6 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

lOL Low-level output current 

12 

24 

mA 


48 § 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


§The 48 mA limit applies for the SN74LS641-1, SN74LS642-1, and SN74LS644-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






SN54LS641 

SN74LS641 


PARAMETER 

TEST CONDITIONS t 

SN54LS642 

SN74LS642 

UNIT 





SN54LS644 

SN74LS644 






MIN TYPt MAX 

MIN TYPf MAX 


V|K 

V C C = MIN, 

1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

Hysteresis 
(V-[- + - V T _) 

V C c= MIN, 

A or B input 

0.1 0.4 

0.2 0.4 

V 

'OH 

V C c = MIN, 

V| L = MAX, 

V|H = 2 V, 

v OH = 5 - 5 v 

0.1 

0.1 

mA 



Vcc ” MIN, 

( OL = 12 mA 

0.25 0.4 

0.25 0.4 

aBHig 

v OL 


V m = 2V, 

'OL = 74 mA 


■HEBEB 

■ 



V| L = MAX 

1 OL = 48 mA § 


0.4 0.5 


l| 

A or B 

V CC = MAX 

V, = 5.5 V 

0.1 

0.1 

mA 

DIR or G 

V| = 7 V 

0.1 

0.1 

'IH 

Vcc = MAX, 

V| = 2.7 V 

20 

20 

mm 

■lL 

Vcc = MAX, 

V| = 0.4 V 

-0.4 

-0.4' 

mA 


Outputs high 



48 70 

48 70 


'cc 

Outputs low 

Vcc = max. 

Outputs open 

62 90 

62 90 

mA 


Outputs at Hi-Z 



64 95 

64 95 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vcc = 5 V, T^ = 25°C. 

§ The 48 mA condition applies for the SN74LS641-1 , SN74LS642-1 , and SN74LS644-1 only. 
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switching characteristics at Vcc = 5 V, Ta = 25°C 


PARAMETER 

tPLH 

Propagation delay time, 

low-to-high-level output 

t PHL 

Propagation delay time, 
high-to-low-level output 

<PLH 

Output disable time 

from low level 

tPHL 

Output enable time 

from high level 


(INPUT) (OUTPUT) 


TEST CONDITIONS 


C L = 45 pF, 
R(_ = 667 n, 




'LS641, 'LS641-1 'LS642, 'LS642-1 


MIN TYP MAX MIN TYP MAX I MIN TYP MAX 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 



SN54LS641, SN54LS642, SN54LS644 
SN74LS641, SN74LS642, SN74LS644 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



















































• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True or Inverting Data Paths 

• Choice of 3-State or Open-Collector 
Outputs 

• Included Among the Package Options Are 
Compact 24-pin 300-mil-Wide Plastic and 
Ceramic DIPs, Ceramic Chip Carriers, and 
Plastic "Small Outline" Packages 

• Dependable Texas Instruments Quality 
and Reliability 


DEVICE 

OUTPUT 

LOGIC 

'LS646 

3-State 

True 

'LS647 

Open-Collector 

True 

'LS648 

3-State 

Inverting 

'LS649 

Open-Collector 

Inverting 


SN54LS646 THRU SN54LS649 
SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2661. DECEMBER 1982 - REVISED MARCH 1988 


SN54LS' . . . JT PACKAGE 
SN74LS' ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54LS' . . . FK PACKAGE 
(TOP VIEW) 



description 

These devices consist of bus transceiver circuits with 
3-state or open-collector outputs, D-type flip-flops, 
and control circuitry arranged for multiplexed trans- 
mission of data directly from the input bus or from 
the internal registers. Data on the A or B bus will be 
clocked into the registers on the low-to-high transition 
of the appropriate clock pin (CAB or CBA). The fol- 
lowing examples demonstrate the four fundamental 
bus-management functions that can be performed 
with the octal bus transceivers and registers. 



MO Q U OO MO 

< < 2 2 03 m m 


IP 



(21) (3) (1) (23) (2) (22) 

O' DIR CAB CBA SAB SBA 
L L X H or L X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


(21) (3) (1) (23) (2) (22) 

O’ DIR CAB CBA SAB SBA 
L HHorLX L X 
REAL-TIME TRANSFER 
BUS A TO BUS B 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas x 
Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


2-1075 


TTL Devices 








TTL Devices 


SN54LS646 THRU SN54LSG49, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


2 



(21) (3) (1) (23) (2) (22) 

G DIR CAB CBA SAB SBA 
x X t XXX 
X X X f X X 

H X t t X X 

STORAGE FROM 
A, B, OR A AND B 



L L X X X H 

L H X X H X 

TRANSFER 
STORED DATA 
TO A OR B 


Enable (G) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, data 
present at the high-impedance port may be stored in either register or in both. The select controls (SAB and SBA) can 
multiplex stored and real-time (transparent mode) data. The direction control determines which bus will receive data 
when enable G is active (low). In the isolation mode (control G high), A data may be stored in one register and/or B 
data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit data. 
Only one of the two buses, A or B, may be driven at a time. 


The SN54' family is characterized for operation over the full military temperature range of — 55°C to 125°C. The SN74' 
family is characterized for operation from 0° to 70°C. 


FUNCTION TABLE 


INPUTS 

DATA l/Qf 

OPERATION OR FUNCTION 

ef 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

LS646, LS647 

LS648, LS649 

X 

X 

t 

X 

X 

X 

Input 

Not specified 

Store A, B unspecified 

Store A, B unspecified 

X 

X 

X 

t 

X 

X 

Not specified 

Input 

Store B, A unspecified 

Store B, A unspecified 

H 

X 

t 

t 

X 

X 

Input 

Input 

Store A and B Data 

Store A and B Data 

H 

X 

Hor L 

H or L 

X 

X 

Isolation, hold storage 

Isolation, hold storage 

L 

L 

X 

H or L 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

Real-Time B Data to A Bus 

L 

L 

X 

X 

X 

H 

Stored B Data to A Bus 

Stored B Data to A Bus 

n 

H 

H or L 

X 

L 

X 



Real-Time A Data to B Bus 

Real-Time "A Data to B Bus 

M 

H 





Input 

Output 



D 

X 

X 

H 

X 

Stored A Data to B Bus 

Stored A Data to B Bus 


1 The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


logic diagrams (positive logic) 


'LS646, 'LS647 



TO 7 OTHER CHANNELS 


2 


'LS648, 'LS649 
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SN54LS646, SN54LS647, SN74LS646, SN74LS647 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
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SN54LS648, SN54LS649, SN74LS648, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
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TTL Devices 


SN54LS646 THRU SN54LS649, 

SN74LS646 THRU SN74LS649 

OCTAL BUS TRANSCEIVERS AND REGISTERS 


schematics of inputs and outputs 
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SN54LS646, SN54LS648, SN74LS646, SN74LS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: Control inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54LS646, SN54LS648 — 55°Cto 125°C 

SN74LS646, SN74LS648 0°C to 70°C 

Storage temperature range — 65°C to 1 50°C 

recommended operating conditions 


SN54LS64 6/648 


SN74LS646/648 


MIN NOM MAX | MIN NOM MAX 


Vqc Supply voltage 


V | p| High-level input voltage 


V|l Low-level input voltage 


Iqh High-level output current 


Iql Low-level output current 


5.5 4.75 


2 


@fgg| 



CBA or CAB high 


Data high or low 


Setup time 

before CABt or CBAt 


Hold time 

after CABt or CBAt 


Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


V|K 


Hysteresis 

(V t +- v T-) 


A or B ports 


Control inputs 


A or B portsf 


Control inputs 


A or B ports 1 


TEST CONDITIONSt 

| Vcc “ min. 

1 1 = — 18 mA 


V C C = MIN 

V qq = MIN, 
V| L = MAX 

V m = 2V. 

'OH = - 3 mA 

Iqh = - 12 mA 


'OH = — 15 mA 

Vcc = MIN, 

V|h = 2V, 

'OL = 12 mA 

V| L = MAX 


'OL = 24 mA 

V C c = MAX, 

V| = 7 V 


V C c = MAX, 

V| = 5.5 V 


V C c “ MAX, 

V| =2.7 V 


V C c = MAX, 

V| =0.4 V 


V C c = MAX, 

Vq = 0 V 




Outputs high 



Outputs low 

V C C = MAX 


Outputs disabled 


Outputs high 



Outputs low 



Outputs disabled 


0.1 


0.1 


20 


20 


-0.4 


-0.4 


- 225 


91 145 


103 165 


103 165 


91 145 


103 165 


120 180 


0.25 0.4 


0.35 0.5 


0.1 


0.1 


20 


20 


-0.4 


-0.4 


-225 


91 145 


103 165 


103 165 


91 145 


103 165 


120 180 


f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T a = 25 °C. 

® Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
1 For I/O ports, the parameters l||g and l||_ include the off-state output current. 
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SN54LS646, SN54LS648. SN74LS646, SN74LS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, T/\ = 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

'LS646 

'LS648 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

tpLH 

CAB or CBA 

A or B 

RL = 667 n, Ci_~45pF, 
See Note 2 

15 25 

15 25 

ns 

tPHL 

23 35 

o 

^r 

CM 

ns 

tpLH 

A or B 

B or A 

12 18 

12 18 

ns 

tpHL 

13 20 

15 25 

ns 

t PLH 

SAB or SBA T 
with Bus 

input high 

A or B 

26 40 

37 55 

ns 

tPHL 

21 35 

24 40 

ns 

tpLH 

SAB or SBAf 

with Bus 

input low 

33 50 

26 40 

ns 

<PHL 

14 25 

23 40 

ns 

tPZH 

G 

A or B 

33 55 

30 50 

ns 

*PZL 

42 65 

37 55 

ns 

tPZH 

DIR 

28 45 

23 40 

ns 

'PZL 

39 60 

30 45 

ns 

*PHZ 

G 

A or B 

R|_ = 667 n, Cj_ = 5 pF, 

See Note 2 

23 35 

28 45 

ns 

tpLZ 

22 35 

22 35 

ns 

tPHZ 

DIR 

20 30 

24 35 

ns 

«PLZ 

19 30 

19 30 

ns 


t These parameters are measured with the internal output state of the storage register opposite to that of the input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS647, SN54LS649, SN74LS647, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( S8e Note D 7 V 

Input voltage (control inputs) 7 V 

Off-state output voltage (A and B ports) 5.5 V 

Operating free-air temperature range: SN54LS647, SN54LS649 — 55°Cto125°C 

SN74LS647, SN74LS649 - 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


recommended operating conditions 



SN54LS647 

SN54LS649 

SN74LS647 

SN74LS649 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

B 


V 

V|h High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.5 

0.6 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output voltage 

12 

24 

. m 

t w Pulse duration 

CBA or CAB high 

15 

15 

ns 

CBA or CAB low 

30 

30 

Data high or low 

30 

30 

Setup time 

su before CAB t or CBA t 

A or B 

15 

15 

ns 

Hold time 

* h after CABt or CBA t 

A or B 

0 

0 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS647 

SN54LS649 

SN74LS647 

SN74LS649 

UNIT 

MIN TYPJ MAX 

MIN TYP* MAX 

V|K 

Vqc = MIN, 1 1 = — 18 mA 

- 1.5 

- 1.5 

V 

Hysteresis 
(V T+ -Vj_) 

A or B input 

Vcc = MIN 

0.1 0.4 

0.2 0.4 

V 

'OH 

V C c = MIN, v |h= 2V, V(i_ = MAX, 

V 0H = 5.5 V 

0.1 

0.1 

mA 

v OL 

V C c = MIN, V|h = 2V, 

V| L = MAX 

Iql ~ 12 mA 

Iql = 24 mA 

0.25 0.4 


V 

'1 

A or B 

Vcc = max 

V| = 5.5 V 

0.1 

0.1 

mA 

All others 

V| = 7 V 

0.1 

0.1 

'IH 

V C c = MAX, V| = 2.7 V 

20 

20 

pA 

'IL 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 


'cc 

'LS647 

Vcc = MAX, Outputs open 

Outputs high 

79 130 

79 130 

mA 

Outputs low 

94 150 

94 150 

'LS649 

Vcc = MAX, Outputs open 

Outputs high 

79 130 

79 130 

Outputs low 

94 150 

94 150 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at Vqq = 5 V, = 25°C. 
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SN54LS647, SN54LS649, SN74LS647, SN74LS649 

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C 



FROM 

TO 

TEST CONDITIONS 

'LS647 

'LS649 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

'PLH 

CAB or CBA 

A or B 


22 

35 

17 

30 

ns 

tPHL 


28 

45 

28 

45 

ns 

«PLH 

A or B 

B or A 


17 

26 

15 

25 

ns 

tpHL 


18 

27 

20 

30 

ns 

fPLH 

SAB or SBA t 

with Bus 

input high 



33 

50 

37 

55 

ns 

*PHL 

A or B 

R(_ = 667 n, Cl=45pF, 

29 

45 

28 

45 

ns 

tPLH 

SAB or SBA t 

with Bus 

Input low 

See Note 2 

39 

60 

30 

45 

ns 

*PHL 



19 

30 

26 

40 

ns 

'PLH 




25 

40 

21 

40 

ns 

IPHL 




33 

50 

34 

50 

ns 

*PLH 

DIR 

A Of B 


23 

35 

19 

30 

ns 

'PHL 



25 

40 

27 

45 

ns 


t These parameters are measured with the internal outputs state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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Bus Transceivers/Registers 

Independent Registers and Enables for A and 
B Buses 

Multiplexed Real-Time and Stored Data 
Choice of True and Inverting Data Paths 


• Choice of 3-State or Open-Collector 
Outputs to A Bus 


• Dependable Texas Instruments Quality and 
Reliability 


DEVICE A OUTPUT 

'LS651 3-State 

'LS652 3-State 

’LS653 Open-collector 


B OUTPUT LOGIC 

3-State Inverting 

3-State True 

3-State Inverting 


description 

These devices consist of bus transceiver circuits, D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from 
the internal storage registers. Enable GAB and GBA are 
provided to control the transceiver functions. SAB and 
SBA control pins are provided to select whether realtime 
or stored data is transferred. A low input level selects 
real-time data, and a high selects stored data. The 
following examples demonstrate the four fundamental 
bus-management functions that can be performed with 
the 'LS651 , 'LS652, and 'LS653. 


SN54LS651 THRU SN54LS653 
SPJ74LS65 1 THRU SIU74LS653 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2637, JANUARY 1981 -REVISED MARCH 1988 


SN54LS' . . . JT PACKAGE 


SN74LS' . . . 

DW OR NT PACKAGE 

(TOP VIEW) 

cabC 

1 LJ 24 

I] vcc 

SABC 

2 23 

3 CBA 

GAB E 

3 22 

3 SA 

A1 C 

4 21 

3 GBA 

A2 C 

5 20 

DB1 

A3 C 

6 19 

3 B2 

A4 \2 

7 18 1 

3 B3 

A5 Q 

8 17 

3 B4 

A6 Q 

9 16 

3 B5 

A7C 

10 15 

3 B6 

A8C 

11 14 

3 B7 

gnd£ 

12 13 

3 B8 

SN54LS' . . . FK PACKAGE 


(TOP VIEW) 

GO CO CO <_) < 

< < < cj o m < 
O n u z > u co 




NC — No internal connection 




GAB GBA CAB CBA SAB SBA 


L L X X X L 


H H X X L X 


REAL-TIME TRANSFER 
BUS B TO BUS A 


REAL-TIME TRANSFER 
BUS A TO BUS B 


PRODUCTION DATA document] contain information 
current as of publication data. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing doss not 
necessarily include testing of all parameters. 
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SN54LS651 THRU SN54LS653 
SN74LS651 THRU SN74LS653 
OCTAL BUS TRANSCEIVERS AND REGISTERS 




L X X t X X 

L H t t X X 

STORAGE FROM 
A AND/OR B 



TRANSFER 
STORED DATA 
TO A AND/OR B 


Data cn the A or B data bus, or both, can be stored in the internal D flip-flop by low-to-high transitions at the appropriate 
clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB or SBA are in the real-time transfer mode, 
it is also possible to store data without using the internal D-type flip-flops by simultaneously enabling GAB and GBA. 
In this configuration each output reinforces its input. Thus, when all other data sources to the two sets of bus lines are 
at high impedance, each set of bus lines will remain at its last state. 

The SN54LS651 through SN54LS653 are characterized for operation over the full military temperature range of - 55 °C 
to 125°C. The SN74LS651 through SN74LS653 are characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

GAB 

GBA 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

'LS651 , 'LS653 

'LS652, 'LS654 

L 

H 

H or L 

H or L 

X 

X 

Input 

Input 

Isolation 

Isolation 

L 

H 

t 

t 

X 

X 

Store A and B Data 

Store A and B Data 

X 

H 

t 

H or L 

X 

X 

Input 

Not specified 

Store A, Hold B 

Store A, Hold B 

H 

H 

t 

t 

X 

X 

Input 

Output 

Store A in both registers 

Store A in both registers 

L 

X 

H or L 

t 

X 

X 

Not specified 

Input 

Hold A, Store B 

Hold A, Store B 

L 

L 

t 

t 

X 

X 

Output 

Input 

Store B in both registers 

Store B in both registers 

L 

L 

X 

X 

X 

L 



Real-Time B Data to A Bus 

Real-Time B Data to A Bus 




H or L 


H 

Output 

Input 

_ 


L 

L 

X 

X 

Stored B Data to A Bus 

Stored B Data to A Bus 

H 

H 

X 

X 

L 

X 



Real-Time A Data to B Bus 

Real-Time A Data to B Bus 

H 


H or L 


H 


Input 

Output 



H 

X 

X 

Stored A Data to B Bus 

Stored A Data to B Bus 




H or L 





Stored A Data to B Bus and 

Stored A Data to B Bus and 

H 

L 

H or L 

H 

H 

Output 

Output 










Stored B Data to A Bus 

Stored B Data to A Bus 


• The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always 
enabled, i.e-., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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SN54LS65 1 THRU SN54LS653 
SIM74LS65 1 THRU SN74LS653 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


logic diagrams (positive logic) 


'LS651, 'LS653 



'LS652 



TO 7 OTHER CHANNELS 


Pin numbers shown are for DW, JT or NT packages. 
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SN54LS651 THRU SN54LS653 
SN74LS651 THRU SN74LS653 
OCTAL BUS TRANSCEIVERS AND REGISTERS 



POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 









SN54LS651, SN54LS652, SN74LS651. SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vqc 7 V 

Input voltage: Control inputs 7 V 

I/O ports . 5.5 V 

Operating free-air temperature range: SN54LS651, SN54LS652 — 55°C to 125°C 

SN74LS651, SN74LS652 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


recommended operating conditions 



SN54LS651 SN74LS651 

SN54LS652 SN74LS652 


MIN NOM MAX I MIN NOM MAX 


Vcc Supply voltage 


V|h High-level input voltage 


V|l Low-level input voltage 


Iqh High-level output current 


Iql Low-level output current 




Setup time 

su before CAB t or CBAf 


Hold time 

th after CAB t or CBA t 


Ta Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



TEST CONDITIONS* 

Vcc = min. 

l| = — 18 mA 


Vcc = min, 

V| L = MAX. 

V,h = 2V, 

'OH = - 3 mA 

'OH = - 12 mA 


'OH = - 15 mA 

Vcc = M| N, 

V m = 2V, 

'OL = 12 mA 

V| L = MAX, 


'OL = 24 mA 

Vcc “ MAX, 

V| = 7 V 


Vcc = MAX, 

V| =5.5 V 


Vcc = max. 

V| = 2.7 V 


Vcc = max. 

V| = 0.4 V 


V C c= MAX, 

v 0 = ov 




Outputs high 



Outputs low 

Vcc = MAX 


Outputs disabled 


Outputs high 



Outputs low 



Outputs disabled 


SN54LS651 

SN54LS652 

SN74LS651 

SN74LS652 

MIN TYPf MAX 

MIN TYPf MAX 



-225 -40 


145 



f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, Ta = 25 °C. 

® Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

* For I/O ports, the parameters l||-| and I|l include the off-state output current. 
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SN54LS651, SN54LS652, SN74LS651, SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


switching characteristics, Vcc = 5 V, Ta = 25° C 


H 

H 



PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS651 

'LS652 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

'PLH 

Clock 

Bus 


14 

24 

15 

25 

ns 

«PHL 


23 

35 

24 

36 

ns 

tPLH 

Bus 

Bus 


9 

18 

12 

18 

ns 

*PHL 


20 

30 

13 

20 

ns 

l PLH 

Select, with 

bus input 
high'*’ 



31 

47 

23 

35 

ns 

*PHL 

Bus 

Rl_ = 667 n, C[_ = 45 pF, 

22 

33 

21 

32 

ns 

<PLH 

Select, with 

bus input 
lowt 

See Note 2 

23 

35 

33 

50 

ns 

tPHL 



19 

30 

15 

23 

ns 

<PZH 

GBA 

A Bus 


29 

44 

30 

45 

ns 

tPZL 


40 

60 

36 

54 

ns 

*PZH 

GAB 

B Bus 


19 

29 

20 

30 

ns 

tPZL 


26 

40 

25 

38 

ns 

«PHZ 

GBA 

A Bus 


25 

38 

25 

38 

ns 

l PLZ 

R l = 667 0, Cl = 5 pF, 

19 

30 

19 

30 

ns 

*PHZ 

GAB 

B Bus 

See Note 2 

25 

38 

25 

38 

ns 

<PLZ 


19 

30 

19 

30 

ns 


tpm = propagation delay time, low-to-high-level output. 

tpHL = propagation delay time, high-to-low-level output 

tpzH = output enable time to high level 

tp2L = output enable time to low level 

tpHZ = output disable time from high level 

tpiz = output disable time from low level 

* These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


schematics of inputs and outputs 
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SN54LS653, SN74LS653 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ■ . 7 V 

Input voltage: All inputs and A I/O ports 7V 

B I/O ports 5.5 V 

Operating free-air temperature range: SN54LS653 -55°C to 125°C 

SN74LS653 0°Cto70°C 

Storage temperature range -65°Cto150°C 

recommended operating conditions 


recommended operating conditions 



SN54LS653 

SN74LS653 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|l Low-level input voltage 

0.7 

0.8 

V 

Voh High-level output voltage 

A ports 

5.5 

5.5 

V 

Iqh High-level output current 

B ports 

- 12 

- 15 


Iql Low-level output current 

12 

24 


t w Pulse duration 

CBA or CAB high 

15 

15 

ns 

CBA or CAB low 

30 

30 

Data high or low 

30 

30 

Setup time 

,su before CAB t or CBAt 

A or B 

15 

15 

ns 

Hold time 

th after CAB t or CBAt 

A or B 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

O 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS653 

SN74LS653 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, 1 1 = — IS mA 

- 1.5 

- 1.5 

V 

VOH 

B ports 

Vcc = MIN, V| H = 2V, 

V| L = MAX 

‘OH = - 3 mA 

2.4 3.4 

2.4 3.4 

V 

lOH = - 12 mA 

2 


Iqh “ - 15 mA 


2 

‘OH 

A ports 

V C c = MIN, Vqh = 5.5 V 

0.1 

0.1 

BEH 

v OL 

V CC = MIN, V|H = 2V, 

V| L - MAX 

lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


■m 

m 

Control inputs 

V C c = MAX, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = MAX, V| = 5.5 V 

0.1 

0.1 

•|H 

Control inputs 

V CC = MAX. V| = 2.7 V 

20 

20 

pA 

A or B portsl 

20 

20 

u 

Control inputs 

VCC = MAX, V, = 0.4 V 

-0.4 

-0.4 

mA 

A or B portsl 

-0.4 

-0.4 

‘OS 5 

B ports 

V CC = MAX, V o =0V 

_40 -225 

-40 -225 

mm 

‘cc 

LS653 

V C c = MAX 

Outputs high 


95 145 

mA 

Outputs low 

103 165 

103 165 

Outputs disabled 

103 165 

103 165 

LS654 

Outputs high 

95 145 

95 145 

Outputs low 

105 170 

105 170 

Outputs disabled 

120 180 

120 180 


* For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

* All typical values are at Vcc = 5 V, T a = 25°C. 

5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
f For I/O ports, the parameters I|h and l||_ include the off-state output current. 
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SN54LS653, SN74LS653 

OCTAL BUS TRANSCEIVERS AND REGISTERS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

CBA 

A Bus 


25 

38 

ns 

tPHL 


26 

39 

tPLH 

CAB 

B Bus 


15 

23 

ns 

tPHL 


24 

36 

l PLH 

A Bus 

B Bus 


10 

18 

ns 

tPHL 


20 

30 

tpLH 

B Bus 

A Bus 


21 

32 

ns 

tPHL 


16 

24 

tPLH 

SBAt 

A Bus 

R L = 667 n, C L = 45 pF, 

38 

57 

ns 

tPHL 

(with B high) 

See Note 2 

26 

39 

l PLH 

SBA t 

A Bus 


34 

51 

ns 

tPHL 

(with B low) 


23 

35 

tPLH 

SAB* 



32 

48 

ns 

tPHL 

(with A high) 

D Bus 


22 

33 

tPLH 

SAB* 

B Bus 


24 

36 

ns 

tPHL 

(with A low) 


20 

30 

tpLH 

GBA 

A Bus 


23 

35 

ns 

tPHL 


37 

55 

tPZH 

GAB 

B Bus 


19 

29 

ns 

tPZL 

R L = 667 !), C L = 5 pF, 

25 

38 

tPHZ 

GAB 

B Bus 

See Note 2 

26 

39 

ns 

tPLZ 


19 

29 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 


schematics of inputs and outputs 
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SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

D2351, APRIL 1977 - REVISED MARCH 1988 


'LS668 . . . SYNCHRONOUS UP/DOWN DECADE COUNTERS 
'LS669 . . . SYNCHRONOUS UP/DOWN BINARY COUNTERS 

Programmable Look-Ahead Up/Down SN54LS668, SN54LS669 . . . J OR w PACKAGE 

Binary/Decade Counters SN74LS668, SN74LS669 . . . D OR N package 

(TOP VIEW) 


• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Buffered Outputs 


U/D 

c 

1 

LJl6 

CLK 

c 

2 

15 

A 

[ 

3 

14 

B 

c 

4 

13 

C 

L 

5 

12 

D 

L 

6 

11 

ENP 

C 

7 

10 

GND 

c 

8 

9 


DYcc 

J RCO 

D Qa 


TYPE 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

TYPICAL 

POWER 

DISSIPATION 

COUNTING 

UP 

COUNTING 

DOWN 

'LS668, 'LS669 

32 MHz 

32 MHz 

100 mW 


SN54LS668. SN54LS669 . . . FK PACKAGE 
(TOP VIEW) 

i«£|Q OIO 
Zi'“ U UU 
O D Z >|CC 



description 

These synchronous presettable counters feature an in- 
ternal carry look-ahead for cascading in high-speed 
counting applications. The 'LS668 are decade counters 
and the 'LS669 are 4-bit binary counters. Synchronous 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count-enable 
inputs and internal gating. This mode of operation helps 
eliminate the output counting spikes that are normally 
associated with asynchronous (ripple-clock) counters. 
A buffered clock input triggers the four master-slave 
flip-flops on the rising (positive-going) edge of the clock 
waveform. 



Qa 

Qb 

NC 

Qc 

Qd 


These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry allows 
loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional gating. 
Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable inputs (P and 
T) must be low to count. The direction of the count is determined by the level of the up/down input. When the input is high, 
the counter counts up; when low, it counts down. Input T is fed forward to enable the carry output. The carry output thus 
enabled will produce a low-level output pulse when the count is maximum counting up or zero counting down. This low-level 
overflow carry pulse can be used to enable successive cascaded stages. Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. All inputs are diode-clamped to minimize transmission-line effects, thereby simplify- 
ing system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, 
up/down) that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether 
enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 

The 'LS668 and 'LS669 are completely new designs. Compared to the original 'LS168 and 'LS169, they feature 
O-nanosecond minimum hold time, reduced input currents l|)-| and l|[_, and all buffered outputs. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warrenty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 


2-1093 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


TTL Devices 




SN54LS668, SN74LS668 
SYNCHRONOUS 4 BIT UP/UOWN COUNTERS 



logic diagram (positive logic) 

SN54LS668, SN74LS668, DECADE COUNTERS 
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SN54LS669, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


logic diagram (positive logic) (continued) 


SN54LS669, SN74LS669, BINARY COUNTERS 
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SN54LS668, SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


'LS668 DECADE COUNTERS 

logic symbol* 


typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 


IEC Publication 617-12. 



LOAD 



r* 


B 


DATA I 
INPUTS 1 


C 


_r 

j 

j 


L_ 


Pin numbers shown are for D, J, N, and W packages. 



LOAD 
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SN54LS669, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


'LS669 BINARY COUNTERS 


typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 


logic symbol* 


19) ^ 

LOAD — 

HO) 

CTRDIV16 

Ml (LOAD) 

M2 (COUNT) 

G3 [UP) 

G4 (DOWN) 3 ,5CT=16 
G5 4 ' 5CT '° 

. (15) — _ 

RCO 

— 

ENf “ui 
CLK—y— — 

A -121 

G6 

> 2,3,5, 6+/C7 

> 2, 4.5,6- 

■ r 

(14) „ 
Qa 

1.7D [I) 

b-221- 

12) 

(13) 

c —122 — 

14) 

(12) ° 

o-12! — 

181 

(HI p 


^This symbol is in accordance with ANSI/IEEE Std. 91-1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, Nl, and W packages. 
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SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


schematics of inputs and outputs 



EQUIVALENT OF EACH INPUT 



Load: Ft eq = 10 ktl NOM 
Data: R eq = 25 kS2 NOM 

Clock, Enable P, T, U/D: R eq = 20 kS2 NOM 


TYPICAL OF ALL OUTPUTS 



V CC 


OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS668, SN54LS669 — 55°C to 125"C 

SN74LS668, SN74LS669 0°C to 70°C 

Storage temperature range -65°C to 150°C 

NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS668 

SN54LS669 

SN74LS 668 

SN74LS669 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

■9 

High-level output current, Iqh 

-400 

-400 

IBS 

Low-level output current, Iql 

4 

8 

mai 

Clock frequency, f c lock 

0 25 

0 25 

DEB! 

Width of clock pulse, t w ( c | oc k) (high or low) (see Figure 1) 

20 

20 

mm 

Setup time, t su (see Figure 1) 

Data inputs A, B, C, D 

25 

25 

ns 


40 

40 

LOAD 

30 

30 

U/D 

45 

45 

Hold time at any input with respect to clock, t^ (see Figure 1) 

o 

0 

wm 

Operating free-air temperature, T/\ 

-55 125 

0 70 

wm 
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SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UPfDOWN COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS668 

SN54LS669 

SN74LS668 

SN74LS669 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

Vjp| High-level input voltage 


2 

2 

mm 

V|l Low-level input voltage 


0.7 

0.8 

mm 

V|k Input clamp voltage 

V CC = MIN, l| = — 18 mA 

-1.5 

-1.5 

mm 

Vqh High-level output voltage 

V C c = MIN, V|h = 2V, 

V| L = V|l max, Iqh = —400 /uA 

2.5 3.4 


V 

Vql Low-level output voltage 

V C c = min, 

V|H = 2V, 

V|L = V|L max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


0.35 0.5 

Input current 
l| at maximum 

input voltage 


Vcc = MAX - V| = 7 V 

0.1 

0.1 

mA 

Clock, T 

0.1 

0.1 

LOAD 

0.2 

0.2 

High-level 

1 1 H 

input current 


Vcc = MAX, V| = 2.7 V 

20 

20 

mA 

Clock, T 

20 

20 

LOAD 

40 

40 

Low-level 

■ 1 L 

input current 

A, B, C, D, P, U/D 

v cc = max. V| = 0.4 V 

-0.4 

-0.4 

mA 

Clock. T 

-0.4 

-0.4 

LOAD 

-0.8 

-0.8 

'OS Short-circuit output current? 

Vcc= MAX 

-20 -100 

-20 -100 


ICC Supply current 

Vcc = max, See Note 2 

20 34 

20 34 



T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
t All typical values are at V^c = 5V,T A = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 

NOTE 2: l^c is measured after applying a momentary 4.5 V, then ground, to the clock input with all other inputs grounded and the outputs 
open. 


switching characteristics, Vcc = 5 V, Ta = 25° C 


PARAMETER*! 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'max 




25 32 


«PLH 

CLK 

RCO 


26 

40 

ns 

IPHL 

C[_= 1 5 pF, 

R|_ = 2 kJ2, 

See Figures 2 and 3 

40 

60 

*PLH 

CLK 

Any 

18 

27 

ns 

*PHL 

Q 

18 

27 

*PLH 

ENT 

RCO 

11 

17 


*PHL 


29 

45 

ns 

tPLH* 

U/D 

RCO 


22 

35 

ns 

*PHL # 


26 

40 


1 f max = Maximum clock frequency. 
tpLH = propagation delay time, low-to-high-level output. 
tpHL = propagation delay time, high-to-low-level output. 

# Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the logic 
level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output transition will be 
in phase. If the count is maximum (9 for 'LS668 or 15 for 'LS669I, the ripple carry output will be out of phase. 
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TTL Devices 


SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4 BIT UP/DOWN COUNTERS 


PARAMETER MEASUREMENT INFORMATION 



LOAD 


DATA INPUTS 
A, B, C, and D 


ENABLE Per 
ENABLE T 


U/D 


tyvlclock) 



0 V 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulses are supplied by a generator having the following characteristics: PR R < 1 MHz, duty cycle 50 %, Z out '■ 50 S2; 
t r 1 S ns, tf < 6 ns. 


B. V ref - 1.3 V. 


FIGURE 1-PULSE WIDTHS, SETUP TIMES, HOLD TIMES 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 1 MHz, duty cycle < 50%, Z OUT « 50 Si; 
t r < 1 5 ns, tf ^ 6 ns. , 

B. tp(_ H and tppn_ from enable T input to ripple carry output assume that the counter is at the maximum count (Q A and Q D high 
for 'LS668, all Q outputs high for 'LS669). 


C. V ref = 1.3 V. 

D. Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum 
count. As the logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0) the 
ripple carry output transition will be in phase. If the count is maximum (9 for 'LS668, or 15 for 'LS669) the ripple carry 
output will be out of phase. 

FIGURE 2-PROPAGATION DELAY TIMES TO CARRY OUTPUT 


2-1100 


Texas ^ 
Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



SN54LS668, SN54LS669, SN74LS668. SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


tw(clock) 



UP-COUNT VOLTAGE WAVEFORMS 

NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Z out ~ 50 S2, 
t r < 15 ns, tf < 6 ns. Vary PRR to measure f max . 

B. Outputs Qq and carry are tested at t n + -jQ for the 'LS668, and at t n+ -jg for the 'LS669, where t n is the bit-time when all outputs 
are low. 

C. V ref = 1.3 V. 


FIGURE 3-PROPAGATION DELAY TIMES FROM CLOCK 
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SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 


Separate Read/Write Addressing Permits 
Simultaneous Reading and Writing 

Fast Access Times . . . Typically 20 ns 

Organized as 4 Words of 4 Bits 

Expandable to 512 Words of n-Bits 


• For Use as: 

Scratch-Pad Memory 

Buffer Storage between Processors 

Bit Storage in Fast Multiplication Designs 


BULLETIN NO. DL-S 7612122, MARCH 1974 - REVISED MARCH 1988 


SN54LS670 

. . . J OR W PACKAGE 

SN74LS670 

. . . D OR N PACKAGE 

(TOP VIEW) 

D2 C 

TUl(5 

3vcc 

D3 11 

2 15 

Ddi 

D4 C 

3 14 

nw A 

Rb C 

4 13 

Hw B 

RaC 

5 12 


Q4 Q 

6 11 

H g R 

Q3 C 

7 10 

: Q1 

GNDQ 

8 9 

]Q2 


• 3-State Outputs 

• SN54LS170 and SIM74LS170 Are Similar But 


SN54LS670 . . . FK PACKAGE 
(TOP VIEW) 


Have Open-Collector Outputs 


description 

The SN54LS670 and SN74LS670 MSI 16-bit TTL 
register files incorporate the equivalent of 98 gates. The 
register file is organized as 4 words of 4 bits each and 
separate on-chip decoding is provided for addressing 
the four word locations to either write-in or retrieve 
data. This permits simultaneous writing into one loca- 
tion and reading from another word location. 

Four data inputs are available which are used to supply the 4-bit word to be stored. Location of the word is determined by the 
write-address inputs A and B in conjunction with a write-enable signal. Data applied at the inputs should be in its true form. 
That is, if a high-level signal is desired from the output, a high-level is applied at the data input for that particular bit location. 
The latch inputs are arranged so that new data will be accepted only if both internal address gate inputs are high. When this 
condition exists, data at the D input is transferred to the latch output. When the write-enable input, Gyy, is high, the data in- 
puts are inhibited and their levels can cause no change in the information stored in the internal latches. When the read-enable 
input, Gr, is high, the data outputs are inhibited and go into the high-impedance state. 


o 

cocniOO*- 
Q D 2 > Q 




NC — No internal connection. 


The individual address lines permit direct acquisition of data stored in any four of the latches. Four individual decoding gates 
are used to complete the address for reading a word. When the read address is made in conjunction with the read-enable 
signal, the word appears at the four outputs. 


This arrangement— data-entry addressing separate from data-read addressing and individual sense line— eliminates recovery 
times, permits simultaneous reading and writing, and is limited in speed only by the write time (27 nanoseconds typical) and 
the read time (24 nanoseconds typical). The register file has a nondestructive readout in that data is not lost when addressed. 

All inputs except read enable and write enable are buffered to lower the drive requirements to one Series 54LS/74LS standard 
load, and input-clamping diodes minimize switching transients to simplify system design. High-speed, double-ended AND- 
OR-INVERT gates are employed for the read-address function and have high-sink-current, three-state outputs. Up to 128 of 
these outputs may be bus connected for increasing the capacity up to 512 words. Any number of these registers may be 
paralleled to provide n-bit word length. 


The SN54LS670 is characterized for operation over the full military temperature range of -55° C to 125° C; the SN74LS670 
is characterized for operation from 0° C to 70° C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS670, SN74LS670 

4-BY-4 REGISTER FILES WITH 3-OUTPUTS 


logic symbol* 


w A 

W B 

r a 

r b 

Gw 

Gr 

D1 

□2 

D3 

D4 


(14) 
(13) 

(5) 

(4) 

( 12 ) 

( 11 ) 

(15) 
( 1 ) 
( 2 ) 
(3) 


RAM 4x4 



C4 (WRITE) 

EN (READ) 

p r 

1A.4D 2A V 


( 10 ) 

(9) 

(7) 

( 6 ) 


Q1 

02 

Q3 

Q4 



^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 

Pin numbers shown are for D, J, N, and W packages. 

WRITE FUNCTION TABLE (SEE NOTES A, B, AND C) READ FUNCTION TABLE (SEE NOTES A AND D) 


READ INPUTS 

OUTPUTS 

r B 

Ra 

g r 

Q1 

Q2 

03 

04 

L 

L 

L 

W0B1 

W0B2 

W0B3 

W0B4 

L 

H 

L 

W1B1 

W182 

W1B3 

W1B4 

H 

L 

L 

W2B1 

W2B2 

W2B3 

W2B4 

H 

H 

L 

W3B1 

W3B2 

W3B3 

W3B4 

X 

X 

H 

Z 

Z 

Z 

Z 


WRITE INPUTS 

WORD 


E 3 H 

Em 

0 

i 

2 

3 



mm 

Q = D 

Qo 

Qo 

Qo 



n 

Qo 

Q = D 

Qo 

Qo 




Qo 

Qo 

Q = D 

Qo 



n 

Qo 

Qo 

Qo 

Q = D 



H 

Qo 

Qo 

Qo 

Qo 


NOTES: A. H = high level, L = low level, X = irrelevant, Z = high impedance (off) 

B. (Q - D) = The four selected internal flip flop outputs will assume the states applied to the four external data inputs. 

C. Qq the level of Q before the indicated input conditions were established. 

D. W0B1 The first bit of word 0, etc. 


schematics of inputs and outputs 



Any D, R, or W:' R eq = 20 kST NOM 
G p : R eq = 6.67 kST NOM 
G W : R eq ” 10 kO NOM 


TYPICAL OF ALL OUTPUTS 



2-1104 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
















SFJ54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 



TTL Devices 



















TTL Devices 


SN54LS670, SN74LS670 

4-BY-4 REGISTER FILES WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS670 — 55°Cto125°C 

SN74LS670 0°C to 70°C 

Storage temperature range —65 C to 150 C 


recommended operating conditions 



SN54LS670 

SN74LS670 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqc 

4.5 5 5.5 

4.75 5 5.25 

Hi 

High-level output current, loH 

-1 

-2.6 

mmm 

Low-level output current, Iol 

4 

8 


Width of write-enable or read-enable pulse, t w 

25 

25 


Setup times, high- or low-level data 

(see Figure 2) 

Data input with respect to 
write enable, t su (D) 

10 

10 

ns 

Write select with respect to 
write enable, t su (yy) 

15 

15 

ns 

Hold times, high- or low-level data 
(see Note 2 and Figure 2) 

Data input with respect to 
write enable, th(Q) 

15 

15 

ns 

Write select with respect to 
write enable, W) 

5 

5 

ns 

Latch time for new data, t| atc h (see Note 3) 

25 

25 


Operating free-air temperature range, T/^ 

-55 125 

0 70 

wm 


NOTES: 1. Voltage values are with respect to network ground terminal. 

2. Write-select setup time will protect the data written into the previous address. If protection of data in the previous address is not 
required, ts U {w) can be ignored as any address selection sustained for the final 30 ns of the write-enable pulse and during th(w) 
will result in data being written into that location. Depending on the duration of the input conditions, one or a number of 
previous addresses may have been written into. 

3. Latch time is the time allowed for the internal output of the latch to assume the state of new data. See Figure 2. This is important 
only when attempting to read from a location immediately after that location has received new data. 
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SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS670 

SN74LS670 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V | h High-level input voltage 


2 

2 

mm 

V|i_ Low-level input voltage 


0.7 

0.8 


V|k Input clamp voltage 

V CC = MIN, l| = — 18 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

V CC = MIN, V| H - 2 V, 

V|l = V|l max 

lOH = -1 mA 

2.4 3.4 


V 

1 OH = “2.6 mA 


EMEMm 

Vql Low-level output voltage 

V CC =MIN, V| H =2V, 

V|l = Vil max 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 8 mA 


MMSEM MM 

Off-state output current, 
high-level voltage applied 

V CC = MAX. V|h = 2V, Vq=2.7V 

20 

20 

pA 

Off-state output current, 

lOZL 

low-level voltage applied 

V CC = MAX, V | h = 2 V. V 0 = 0.4 V 

-20 

-20 

PA 

Input current at 

l| 

maximum input voltage 

Vcc = MAX . 

V| = 7 V 

Any D, R, or W 

0.1 

0.1 

mA 

G W 

0.2 

0.2 

g R 

0.3 

0.3 

1 1 h High-level input current 

v C c = max, 

V| = 2.7 V 

HiSBHHi 

20 

20 

PA 

Gw 

40 

40 

g R 

60 

60 


Vcc = MAX, 

V | = 0.4 V 

Any D, R, or W 

-0.4 

-0.4 

mA 

G W 

-0.8 

-0.8 

g R 

-1.2 

-1.2 

lOS Short-circuit output current? 

V C c = MAX 

-30 -130 

-30 -130 


ICC Supply current 

Vqc = MAX, See Note 4 

30 50 

CO 

o 

o 




*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at V cc = 5 V, T/^ = 25° C. 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 4: Maximum Iqq is guaranteed for the following worst case conditions: 4.5 V is applied to all data inputs and both enable inputs, all 
address inputs are grounded and all outputs are open. 


switching characteristics, Vcc = 5 V, T/\= 25°C 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

l PLH 

Read select 

Any Q 

C L = 15 pF, R L = 2 kn. 
See Figures 1 and 2 

23 

40 

ns 

l PH L 

25 

45 

‘PLH 

Write enable 

Any Q 

Cl=15pF, R|_ = 2 kn. 
See Figures 1 and 3 

26 

45 

ns 

tPHL 

28 

50 

*PLH 

Data 

Any Q 

25 

45 

ns 

l PHL 

23 

40 

*PZH 



C L = 15pF, R|_ = 2 kn. 

15 

35 

ns 

*PZL 

Read enable 

Any Q 

See Figures 1 and 4 

22 

40 

'PHZ 

OJ 

II 

_J 

cc 

Li.' 

a. 

LT) 

II 

o 

30 

50 


<PLZ 



See Figures 1 and 4 

16 

35 
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TTL Devices 


SN54LS670, SN74LS670 

4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


NOTES: 


2 


TEST 

POINT V cc 



A. C B includes probe and jig capacitance. 

B. All diodes are 1 N3064 or equivalent. 


LOAD CIRCUIT 


FIGURE 1 


WRITE-SELECT 
INPUT W A or W B 
(See Note Al 


DATA INPUT 
D1 , D2, D3, or D4 
(See Note A) 


WRITE-ENABLE 
INPUT G w 


READ-SELECT 
INPUT R a or R b 
(S ee Note Bl 


OUTPUT 

Q1 , Q2, Q3, or Q4 


y i.3 v v i 

A \ 


’su(W) 


'h(W) 


\-1.3V I f- 1. 

N i / 

; h — *4— t h (D> 

I U 4- t su (D! 

j fTZj 

’latch 

A 1 v 


* i 

! k’PLH-H 

(* — tPHL-*| 1 

\ ^i.3v yTT v ~ 


.0 V 

v OH 

V OL 


VOLTAGE WAVEFORMS (SI AND S2 ARE CLOSED) 


NOTES: A. High-level input pulses at the select and data inputs are illustrated; however, times associated with low-level pulses are measured 
from the same reference points. 

B. When measuring delay times from a read-select input, the read-enable input is low. 

C. Input waveforms are supplied by generators having the following characteristics: PRR < 2 MHz, Z out *s 50 £2, duty cycle < 50%, 
t r < 1 5 ns, t r ^ 6 ns. 

FIGURE 2 
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SN54LS670, SN74LS670 
4-BY-4 REGISTER FILES WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



o v 

3 V 


OUTPUT 

Q1, Q2, Q3, or Q4 


v OL 


VOLTAGE WAVEFORM 1 IS1 AND S2 ARE CLOSED) 



VOLTAGE WAVEFORM 2 (SI AND S2 ARE CLOSED) 

NOTES: A. Each select address is tested. Prior to the start of each of the above tests both write and read address inputs are stabilized with 
W A = R a and Wg = Rg. During the test G r is low. 

R. Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, Z out « 50 JT2, duty cycle < 50%, 
t r < 1 5 ns, t r < 6 ns. 



FIGURE 3 




r i.3 v 

4 5 V 

r 

)—' ‘PLZ-1 

t 1 SI and 

! 1 S2 closed 

! “ 


! * 

r'PHZ-j 0.5 vO .5 V 


X-r ~~~~ 

51 and 

52 closed 


<• 1.5V 
v OL 


■VOH 
. - 1.5 V 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

A. Waveforms 1 is for an output with internal conditions such that the output is low except when disabled by the read-enable input. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the read enable input. 

B. When measuring delay times from the read enable input, both read-select inputs have been established at steady states. 

C. Input waveforms are supplied by generators having the following characteristics: PRR < 1 MHz, Z out » 50 £7, duty cycle < 50%, 


t r < 15 ns, t r < 6 ns. 


FIGURE 4 
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<i> 
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SN54LS671, SN54LS672, SN74LS671, SN74LSB72 
4-BIT UNIVERSAL SHIFT REGISTERSjLATCHES 
WITH 3-STATE OUTPUTS 

D2638, JANUARY 1981 - REVISED MARCH 1988 

• 4-Bit Universal Shift Registers/Latches 

SN54LS671. SN54LS672 . . . J PACKAGE 

SN74LS671 , SN74LS672 . . . DW OR N PACKAGE 


Multiplexed Outputs for Shift Register 
or Latched Data 

• Choice of Direct SR Clear ('LS671) or Syn- 
chronous SR Clear ('LS672) 

• 3-Stato Outputs Drive Bus Lines Directly 

• Expandable to Any Word Length 
description 

The 'LS671 and 'LS672 each contain a 4-bit universal 
shift register (similar to the 'LS194A) and a 4-bit 
storage register (similar to the 'LSI 75) multiplexed to a 
3-state output stage (similar to the 'LS258). The user 


(TOP VIEW) 


SER RC 

srckC 

AC 

bC 

cC 

DC 

SER lC 

srclrC 

rckC 

gndC 


i U 20 


3 v cc 

□ CASC 
U q a 

□ Qb 
D Q c 
HQd 
3 so 
:si 

JR/S 


has the option of selecting the shift or storage register 
via the register/shift select input R/S. The 'LS671 has a 
direct-overriding shift register clear while the 'LS672 
features a synchronous shift register clear. The shift 
register has four distinct modes of operation, namely: 

Inhibit clock (do nothing) 

Shift right (in the direction Qa toward Qq) 

Shift left (in the direction Qq toward Qa) 

Parallel (broadside) load 

A cascade output for the shift register is provided so 
that full shift register functionality is provided even 
while the outputs are in the high-impedance mode. The 
cascade output presents Qa data in the shift-left mode, 
Qq data in the shift-right mode. 


SN541S671, SN54LS672 . . . FK PACKAGE 
(TOP VIEW) 


y £E a 

U E 0(0 
CC LU (J < 

< c/j <n > o 



Qa 

Qb 

Qc 


* ana - 
o z - CP 

CC o CC 



Both the shift register clock and the latch clock are 
triggered on the positive transition. The output control 
(G) activates Qa thru Qq when low, it places Qa thru 
Qq into the high-impedance state when high. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS671, SN54LS672, SN74LS671, SN74LS672 

4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 
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SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 


logic symbols t 


'LS671 



'LS672 



*These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 

FUNCTION TABl F 



G 

R/S 

SRCLR 

SR MODE 

SRCK 

SERIAL 

INPUTS 

PARALLEL 

INPUTS 

PARALLEL 

OUTPUTS 

CASC* 

r* 

to 

w 

J 

!*• 

CO 

</) 

-J 

SI 

SO 

SL 

SR 

A 

B 

c 

D 

°A 

q b 

Qc 

Qd 

L 

l 

L 

X 

X 

X 

t 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

(♦) 

L 

L 

H 

X 

X 

L 

L 

X 

X 

X 

X 

X 

X 

Qao 

°B0 

Q C0 

Qdo 

(1) 

L 

L 

H 

L 

L 

x 

X 

X 

X 

X 

X 

X 

X 

q ao 

q B0 

Q C0 

°D0 

H 

L 

L 

H 

L 

H 

t 

t 

X 

H 

X 

X 

X 

X 

H 

°An 

°Bn 

QCn 

Q Cn 

L 

L 

H 

l. 

H 

t 

t 

X 

L 

X 

X 

X 

X 

L 

°An 

Q Bn 

QCn 

QCn 

L 

L 

H 

H 

L 

1 

t 

H 

X 

X 

X 

X 

X 

°Bn 

Q Cn 

°Dn 

H 

°Bn 

L 

L 

H 

H 

L 

f 

i 

L 

X 

X 

X 

X 

X 

°Bn 

QCn 

°Dn 

L 

°Bn 

L 

L 

H 

H 

H 

t 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

H 

X 

X 

L 

H 

t 

T 

X 

X 

X 

X 

X 

X 

z 

z 

z 

z 

QCn 

H 

X 

X 

H 

L 

t 

t 

X 

X 

X 

X 

X 

X 

z 

z 

z 

z 

°Bn 

L 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Internal register contents 

(1) 


When the output control G is high, the 3-state outputs are disabled to the high-impedance state; however, sequential operation 
of the shift register and the output at CASC are not affected. 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 

a, b, c, d = the level of steady-state input at A, B, C, or D, respectively 

Qao. QbO' QCO' QdO = the level of Qa- Qb- Qc- or Qq- respectively, before the indicated steady-state input conditions were established 
QAn- QBn> QCn = ^ e level of Qa- Qb> or Qc- respectively, before the most-recent transition of the clock 
Z = high-impedance state 

*The cascade output displays the 0 bit of the shift register in mode 1 (SI, SO = L, H), the A bit in mode 2 (SI, SO = HL), and is inactive (H) 
in modes 0 and 3 (SI, SO = IL and HH) 
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SN54LS671, SN54LS672, SN74LS671, SN74LS672 

4-BIT UNIVERSAL SHIFT REGISTERSILATCHES WITH 3-STATE OUTPUTS 


schematics of inputs and outputs 



EQUIVALENT OF A THRU D, 
SER L, ANDSER R INPUTS 


EQUIVALENT OF 
ALL OTHER 
INPUTS 


TYPICAL OF Q A THRU Q d 
OUTPUTS 


TYPICAL OF CASCADE 
OUTPUT 


V CC 


25 kfi 
NOM 


INPUT 



Vcc 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc (see Note 1 ) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating-free-air temperature range: SN54LS671, SN54LS672 — 55°Cto125°C 

SN74LS671, SN74LS672 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 


recommended operating conditions 



SN54LS' SN74LS' 

UNIT 

V 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

IqH High-level output current 

Cascade out 

-0.4 

-0.4 

mA 

Q a , Ob. QC' q D 

- 1 

-2.6 

Iql Low-level output current 


bhhhhhhi 

8 

mA 

Q A . q B- Q C- q d 

12 

24 

t w Width of SRCK, RCK, or SRCLR ('LS671 only) input pulse 

30 

30 

ns 



30 

30 

ns 

t su Setup time 

SO or SI to SRCK t 

45 

45 

ns 


25 

25 

A, B, C, D to SRCK t 

30 

30 

SRCK t to RCK I 

30 

30 

SER to SRCK t 

35 

35 

tf, Hold time 

Any input from SRCK t 

0 

0 

■■ 

Operating free-air temperature 

-55 125 

0 70 

tm \ 
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SN54LS671, SN54LS672. SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 1, 

SN54LS' 

SN74LS’ 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|j-| High-level input voltage 


2 

2 

V 

V | (_ Low-level input voltage 


0.7 

0.8 

V 

V|« Input clamp voltage 

Vcc = MIN, l| = -18mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 

Qa - q D 

Vcc = MIN, 
V m = 2V. 

V|l = V|i_ max 

•OH = - 1 naA 

mmsmm 


V 

0 
a 

1 

< 

a 

1 oh = ~2.6 mA 


2.4 3.1 

CASC 

•OH = -400 pA 

2.5 3.2 

2.7 3.2 

Vql Low-level output voltage 

Qa - q d 

Vcc = MIN, 
V,h=2V 

Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

D 

> 

1 

D 

a 

•OL = 24 mA 


0.35 0.5 

CASC 

•OL = 4 mA 

0.25 0.4 

0.25 0.4 

CASC 

Iql = 0 m A 


0.35 0.5 

Off-state output current, 

high-level voltage applied 

0 
a 

1 

< 

o 

V C c -max, Vq = 2.7 V, 

V||-| = 2 V, V|i_ = V|i_max 

20 

20 

mA 

Off-state output current, 

IrjZL 

low-level voltage applied 

a 

a 

i 

< 

a 

V C c = MAX. Vo = 0.4 V, 

Vjh = 2 V, V|L = V)Lmax 

-20 

-20 

mA 

Input current at maximum 
l| 

input voltage 

Vcc = MAX, V| = 7 V 

0.1 

0.1 

mA 

1 1 H High-level input current 

Vcc = MAX, V| = 2.7 V 

20 

20 


l|L Low-level input current 

M3M!l 

Vcc = MAX, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

Iqs Short-circuit output current^ 

0 
> 

1 

o 

D 

V C c = MAX, Vq = 0 V 

-30 -130 

-30 -130 

mA 

CASC 

-20 -100 

-20 -100 

ICC Supply current 

All outputs low 

v cc = max. 

All outputs 

open 

See Note 2 

35 70 

35 70 

mA 

All outputs high 

See Note 3 

30 65 

30 65 

□a thru Qq, at Hi-Z 

See Note 4 

37 70 

37 70 


f For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

*All typical values are at Vcc “ 5 V, = 25°C. 

§Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

NOTES: 2. IcCL is tested after two 0-V to 4.5 V to 0-V pulses have been applied to SRCK and RCK while SO is at 4.5 V and all other inputs 
are grounded. 

3. IcCH is tested after two 4.5-V to 0-V to 4.5-V pulses have been applied to SRCK and RCK while all other inputs are at 4.5 V. 

4. IccZ ' s tested after two 0-V to 4.5-V to 0-V pulses have been applied to SRCK and RCK while SO and G are at 4.5 V and all 
other inputs are grounded. 
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TTL Devices 


SN54LS671, SN54LS672, SN74LS671, SN74LS672 

4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25°C, see note 5 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS671 

'LS672 

UNIT 

(INPUT) 

(OUTPUT) 

MODE 

LOAD 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

SRCK t 




31 

45 

31 

45 


tPHL 


SHIFT LEFT 


14 

25 

14 

25 


tPLH 

SO, SI 

CASCADE 

OR RIGHT 

Rl = 2 kn, 

11 

20 

12 

20 

ns 

tPHL 


C L = 15 pF 

11 

20 

12 

20 

tPHL 

SRCK t 


SR CLEAR 



19 

30 

ns 

tPHL 

SRCLR i 



19 

30 


■ai 

tPLH 



SHIFT LEFT 


10 

20 

10 

20 

ns 

tPHL 



OR RIGHT 


16 

25 

16 

25 

•PLH 

SRCK t 


SR LOAD 


10 

20 

10 

20 

ns 

tPHL 




15 

25 

15 

25 

tPHL 



SR CLEAR 



17 

30 

ns 

tPHL 

SRCLR 1 



21 

30 


ns 

tPLH 

RCK t 

D 

O 

1 

< 

O 

LATCH 

R L = 667 n, 

10 

20 

10 

20 


tPHL 

C L = 45 pF 

15 

25 

15 

25 


tPLH 

R/S t 




12 

25 

13 

25 

ns 

tPHL 


MUX 


15 

25 

15 

25 

tPLH 

R/S * 



17 

25 

17 

25 


•PHL 




16 

25 

16 

25 


tPZH 

G ; 


3-STATE 


16 

25 

16 

25 

ns 

tPZL 


ENABLE 


19 

30 

19 

30 

tPHZ 

G t 


3-STATE 

RL = 667 n, 

16 

25 

16 

25 

ns 

*PLZ 


DISABLE 

Ci_ = 5 pF 

16 

25 

16 

25 


NOTE 5: Load circuits and voltage waveforms are shown in Section 1. 


TYPICAL APPLICATION DATA 

The 'LS671 or 'LS672 can easily be expanded utilizing the cascade output and the SER L and SER R inputs. A typical 
expansion is shown below. 



FIGURE 1 - 'LS671 , 'LS672 EXPANDED TO 12 BITS, (3 PACKAGES) 

Any desired word length may be obtained using the scheme shown. Corresponding control pins of all the packages are 
tied in common, i.e., all SO pins are connected together, all SI pins are connected together, etc. 
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SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

D2421, MARCH 1985 - REVISED MARCH 1988 


I 'LS673 

• 16-Bit Sorial-ln, Sorial-Out Shift 
Register with 16- Bit Parallel-Out 
Storage Register 

• Performs Serial-to-Parallel Conversion 
'LS674 

• 16-Bit Parallel-In, Serial-Out 
Shift Register 

• Performs Parallel-to-Serial Conversion 

description 

SN54LS673, SN74LS673 

The 'LS673 is a 1 6-bit shift register and a 1 6-bit storage 
register in a single 24-pin package. A three-state 
input/output (SER/Q1 5) port to the shift register allows 
serial entry and/or reading of data. The storage register 
is connected in a parallel data loop with the shift register 
and may be asynchronously cleared by taking the store- 
clear input low. The storage register may be parallel 
loaded with shift-register data to provide shift-register 
status via the parallel outputs. The shift register can be 
parallel loaded with the storage-register data upon com- 
mand. 

A high logic level at the chip-level (CS) input disables 
both the shift-register clock and the storage register 
clock and places SER/Q15 in the high-impedance state. 
The store-clear function is not disabled by the chip 
select. 

Caution must be exercised to prevent false clocking of 
either the shift register or the storage register via the 
chip-select input. The shift clock should be low during 
the low-to-high transition of chip select and the store 
clock should be low during the high-to-low transition of 
chip select. 

SN54LS674, SN74LS674 


SN54LS673 . . . J OR W PACKAGE 
SN74LS673 . . . DW OR N PACKAGE 
(TOP VIEW) 


CSQ 
SH CLK £ 
d/\a7 r~ 

TT 

2 

J 24 
23 

H vcc 

3 Y15 

n/W |_ 

3 

22 

3 Y1 4 

STRCLR E 

4 

21 

3 Y13 

MODE/STRCLK E 

5 

20 

3 Y12 

SER/Q15 E 

6 

19 

3 Y1 1 

YO E 

7 

18 

3 Y10 

VIE 

8 

17 

3 Y9 

Y2 E 

9 

16 

3 Y8 

Y3 E 

10 

15 

3 Y7 

Y4 E 

11 

14 

3 Y6 

GND E 

12 

13 

3 Y5 


SN54LS673 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


The 'LS674 is a 16-bit parallel-in, serial-out shift 
register. A three-state input/output (SER/Q15) port 
provides access for entering a serial data or reading the 
shift-register word in a recirculating loop. 

The device has four basic modes of operation: 

1 ) Hold (do nothing) 

2) Write (serially via input/output) 

3) Read (serially) 

4) Load (parallel via data inputs) 

Low-to-high-level changes at the chip select input 
should be made only when the clock input is low to pre- 
vent false clocking. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texes Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 



SN54LS674 . . . J OR W PACKAGE 
SN74LS674 . . . DW OR N PACKAGE 
(TOP VIEW) 


SN54LS674 . . . FK PACKAGE 
(TOP VIEW) 


CS 

CLK 

R/W 

NC 

MODE 

SER/Q15 

PO 

PI 

P2 

P3 

P4 

GND 


C8 

C9 

CIO 

C 11 

Cl2 


2 23 U 

D 
D 
D 

9j 

18 D 

17 
16 
15 
14 
13 


Vcc 

P15 

P14 

P13 

P12 

P11 

P10 

P9 

P8 

P7 

P6 

P5 



P13 

P12 

P11 

NC 

P10 

P9 


'LS673 

FUNCTION TABLE 


INPUTS 

SER/ 

Q15 

SHIFT REGISTER FUNCTIONS 

STORAGE 

REGISTER 

FUNCTIONS 



SH CLK 


MODE/ 

STRCLK 

SHIFT 

READ FROM 

SERIAL OUTPUT 

WRITE INTO 

SERIAL INPUT 

PARALLEL 

LOAD 

STRCLR 



■3 


X 

X 

X 

Z 

1 

NO 

NO 

NO 



D 

mm 

X 

L 

X 








m 

L 

bb 


X 


z 

YES 

NO 

YES 

NO 



n 

H 



X 


Q15 


YES 

NO 



NO 

B 

H 

■ 


X 

BB 

Q14n 

YES 

YES 

NO 

NO 


NO 

n 

H 

l 


L 

H 

L 

NO 

YES 


YES 

YES 

NO 

B 

H 

l 


H 

H 

Y15n 

NO 

YES 


YES 

NO 

NO 

n 

L 

X 


t 

Z 


NO 


NO 

I2EB 

■231 


'LS674 FUNCTION TABLE 


INPUTS 

CS R/W MODE 

H X X 

L L X 

L H L 

L H H 


CLK 

X 


SER/ 

Q15 


Q14n 
PI 5 


OPERATION 

Do nothing 

Shift and write (serial load) 

Shift and read 

Parallel load 1 


H - high level (steady state) 

L = low level (steady state) 

T - transition from low to high level 
i - transition from high to low level 
X = irrelevant (any input including transitions) 

Z - high impedance, input mode 

Q14n = content of 14th bit of the shift register before 
the most recent i transition of the clock. 

Q1 5 - present content of 15th bit of the shift register 
Y1 5n - content of the 1 5th bit of the storage register 
before the most recent \ transition of the clock. 
P15 - level of input P15 
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SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 
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SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 


functional block diagrams 


SN54LS673, SN74LS673 


j PEt 

I — P0-P15 QO-Q15 

1 

— o >CLK 

— SER IN Q15 3 cj 

16-BIT SHIFT REGISTER 


D0-D15 Y0-Y15 
>CLK 


^<7-11. 13-23) 

* 16 Y0-Y15 


16-BIT 
STORAGE 
CLR REGISTER 


MODE/STRCLK- 


SN54LS674, SN74LS674 
P0-P15 

I (7-11. 13-23) 



*When PE is active, data is synchronously parallel loaded into the shift registers from the 16 P inputs and no shifting takes place. 
Pin numbers shown are for DW, J, N, and W packages. 
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SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: SER/Q15 5.5 V 

All others 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS673, SN54LS674 -55°Cto125°C 

SN74LS673, SN74LS674 0°C to 70°C 

Storage temperature range -65°Cto 150°C 



NOTE 1. Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

'OH High-level output current ' 

SER/Q15 

- 1 

-2.6 

mA 

YOthru Y15 

-0.4 

-0.4 

IqL Low-level output current 

SER/Q15 

12 

24 

mA 

YOthru Y1 5 

4 

8 

fclock Clock frequency 

0 20 

0 20 

MHz 

t w (clock) Width of clock input pulse 

20 

20 

ns 

tw (clear) Width of clear input pulse 

20 

20 

ns 

t su Setup time 

SER/Q15 

20 

20 

ns 

PO thru PI 5 

20 

20 

Mode 

35 

35 

RAiV.CS 

35 

35 

SH CLK 1 to Mode/STR CIK t 

See Note 2 

25 

25 

tfo Hold time 

SER/Q15 

0 

0 

ns 

PO thru PI 5 

'LS673 

0 

0 

'LS674 

5.0 

5.0 

Mode 

0 

0 

Ta Operating free-air temperature 

-55 125 

O 

•vj 

O 

°c 


NOTE 2: This setup time ensures the storage register will see stable data from the shift register. 
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SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TEST CONDITIONS* 


PARAMETER 

V|h High-level input voltage 

V 1 1 _ Low-level input voltage 

V|k Input clamp voltage 

VoH High-level output voltage 

SER/Q15 

YOthru Y151I 

Vql Low-level output voltage 

SER/Q15 

YOthru Y15H 

Off-state output current, 
high-level voltage applied 

SER/Q15 

Off-state output current, 

'OZL 

low-level voltage applied 

SER/Q15 

Input current at maximum 

SER/Q15 

input voltage 

Others 

■ 

1 1 h High-level input current 

SER/Q15 

Others 

l|L Low-level input current 


SER/Q15 

1 bnort circua output cuirent*^ 

Y0 thru Y15H 

ICC Supply current 

'LS673 

'LS674 



V CC =MIN, l| = —18 mA 


V CC = MIN, V tH = 2V, 


Voc = MIN, 

V|h = 2V. 


Iql = 12 mA 


Iql = 24 mA 


Iql = 4 mA 


Iql = 8 mA 


V CC = MAX,- V| H - 2 V, 

V|L = V||_max, Vq-2.7V 


VqC = MAX, V|h = 2 V, 
V|L = V|L max > Vq = 0.4 V 


Vcc = MAX 




V| = 5.5 V 

0.1 

V| = 7 V 

0.1 


0.25 

0.4 

0.35 

0.5 

0.25 

0.4 

0.35 

0.5 

40 


-0.4 


V C c = MAX, 


Vcc = MAX, 


Vcc = max 


V| = 2.7 V 


V) = 0.4 V 




-20 -100 

-20 -100 

50 80 

52 80 

25 40 

25 40 


*For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions, 
t All typical values ere at Vcc ~ 5 V, T/\ = 25°C. 

§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
H 'LS673 only. 

switching characteristics, Vcc = 5 V, = 25° C, see note 2 


'LS674 


PARAMETER 



'LS673 


FROM 


SHCLK SER/Q15 


STRCLR VO thru VI 5 


MODE/ 

STRCLK 


SHCLK SER/Q15 


TEST CONDITIONS MIN TYP MAX UNIT 


CLK I SER/Q15 R L = 667 n, C L = 45 pF 20 28 


I 25 40 

R[_ = 2 kn, C L = 15pF 


CLK SER/Q15 R(_ = 667 n, C|_ = 45 pF 


CS, R/W I SER/Q15 I CS, R/W SER/Q15 R L = 667 n, C L = 45 pF 


CS, R/W SER/Q15 CS, R/W SER/Q15 R L = 667 R, C L = 5 pF 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1 . 


28 45 ns 

30 45~ 


21 33 


26 40 


30 45 


30 45 


25 40 


25 40 
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Full 4-Bit Binary Accumulator in a Single 20-Pin 
Package 

Contains Two Synchronous Registers: 

Word A 

Word B Shift/Accumulator 


• 16 Arithmetic Operations Including 
B Minus A and A Minus B 


• 16 Logic-Mode Operations 

• Expandable to Handle IM-Bit Words 
with Full Carry Look-Ahead 

• Bus Driving I/O Ports 


SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 

D2422, JANUARY 1981 - REVISED MARCH 1988 

SN54LS681 . . . J OR W PACKAGE 
SN74LS681 . . . DW OR N PACKAGE 
(TOP VIEW) 


CLK 

RS2 

RSI 

RSO 

LI/RO 

pn 

G 

C n + 4 
P 

GND 


1 

vj 20 

3vcc 

2 

19 

Dri/lo 

3 

18 

3 aso 

4 

17 

3asi 

5 

16 

3aS2 

6 

15 

3 M 

7 

14 

3 i/oo 

8 

13 

3 i/oi 

9 

12 

3 1/02 

I 10 11 1 

3 1/03 


description 

These low-power Schottky IC's integrate a high-speed 
arithmetic logic unit (ALU) complete with word A and 
word B registers on a single chip. The ALU performs 16 
arithmetic and 16 logic functions (see Tables 1 and 2). 
Full carry look-ahead is provided for fast carry of four-bit 
words. The carry input (C n ) and propagate and generate 
outputs (P and G) are provided for direct use 
with SN54S182/SN74S182 carry look-ahead 
generators for optimum performance with longer words. 

The A and B registers are controlled by three inputs 
(RSO, RSI, and RS2). These pins define eight distinct 
register modes (see Table 3). The A register is a simple 
storage register while the B register is a combination 
storage/shift/accumulator register. The contents of the 
A and B registers provide the A and B words for the 
ALU. 


SN54LS681 . . . FK PACKAGE 
(TOP VIEW) 

O 

*- W V u 
U) w 


RSO ] 4 
LI/RO ] 5 

C n ]6 

G]7 
C n +4 ]8 


o ^ 
> cc 
-cjr_jcumzr 
3 2 1 20 19 


18 [ ASO 
17 [ AS1 
16 [ AS2 
15 [ M 
14 [ 1/00 


9 10 11 12 13 
> nnnnn 

Id. Q n N r 
2 0 0 0 



Four I/O ports (I/O 0 thru I/O 3) are provided for parallel loading of word A and/or word B into their respective registers. 
These same ports also serve as bus driving outputs for the ALU/accumulator results (Fj). Two additional I/O ports (RI/LO and 
LI/RO) are provided to allow expansion of the accumulator for words greater than four bits in length. 

The A or B register can be parallel loaded from the four I/O ports. The B register can also be parallel loaded from the ALU as 
an accumulator register and in addition, the B register can be serially loaded from either the RI/LO or the LI/RO ports. 

The SN54LS681 is characterized for operation over the full military temperature range from -55°C to 125°C. The 
SN74LS681 is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS681, SN74LS681 
4 BIT PARALLEL BINARY ACCUMULATORS 


functional block diagram (positive logic) 




LI/RO 


RI/LO- (19> <-> 


REGISTER 


3-STATE 

CONTROL 


CONTROL 


c 1 

M 

T 

4 

r 

< 

(2) 

t 


r 




(3) 

(4) 


(16) 


(17) 


1(18) 


(15) 


( 6 ) 


RS2 RSI 


RSO 


AS2 AS1 ASO MODE C n 


schematics of inputs and outputs 
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SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 


FUNCTION TABLES 


TABLE 1 - ARITHMETIC FUNCTIONS TABLE 2 - LOGIC FUNCTIONS 

Mode Control (M) = Low Mode Control (M) = High 


ALU 

SELECTION 

ACTIVE-HIGH DATA 

C n = H 
(with carry) 

C n =L 
(no carry) 

AS2 AS1 ASO 

mi 

f 0 = h,f 1 = f 2 = f 3 =l 

ES9H 


Fj = Aj © Bj PLUS 1 

iSasliS 


Fj = Aj © Bj PLUS 1 

Fj = Aj © Bj 


Fj = L 

Fj = H 

H L L 

Fj = AjBj PLUS 1 

Fj = AjBj 

H L H 

Fj = Aj + Bj PLUS 1 

Fj = Aj + Bj 

H H L 

Fj = AjBj PLUS 1 

Fj = AjBj 

H H H 

Fj = Aj + Bj PLUS 1 

Fj = Aj + Bj 


ALU 

SELECTION 

ACTIVE-HIGH DATA j 

C n = H 
(with carry) 

imi 

AS2 

AS1 

ASO 

L 

L 

L 

Fj = L 

Fj = H 

L 

L 

H 

F = B MINUS A 

F = B MINUS A MINUS ^ 

L 

H 

L 

F = A MINUS B 

F = A MINUS B MINUS 1 

L 

H 

H 

F = A PLUS B PLUS 1 

F = A PLUS B 

H 

L 

L 

F = B PLUS 1 

Fj = Bj 

H 

L 

H 

F = B PLUS 1 

Fj = Bj 

H 

H 

L 

F - A PLUS 1 

Fj = Aj 

H 

H 

H 

F = A PLUS 1 

Fj = Aj 



TABLE 3 - REGISTER FUNCTIONS 



INPUTS BEFORE L TO H CLOCK TRANSITION 

INTERNAL OUTPUTS AFTER L TO H CLOCK TRANSITION 

FUNCTION 

REGISTER 

SELECTION 

DATA INPUTS 

A REGISTER 

B SHIFT REGISTER 

ALU 


RS2 

RSI 

RSO 

LI/RO 

1/0 3 

1/0 2 

I/O 1 

1/0 0 

RI/LO 

QA3 

QA2 

QA1 

QAO 

LI/RO 

QB3 

QB2 

QB1 

QBO 

RI/LO 

F3 

F2 

FI 

FO 

ACCUM 

L 

L 

L 

z 

F3 

F2 

FI 

FO 

z 

QA3q 

QA2 0 

D 

> 

o 

D 

> 

o 

o 

z 

F3 n 

F2 n 

F1 n 

FO n 

Z 

F3 

F2 

FI 

FO 

LOAD B 

L 

L 

H 

z 

b3 

b2 

bl 

bO 

z 

QA3 0 QA2q QAIq 

o 

< 

O 

z 

b3 

b2 

bl 

bO 

z 

z 

z 

Z 

Z 

LEFT 

SHIFT 

LOGICAL 

L 

H 

L 

li 

F3 

F2 

FI 

FO 

QBO 

QA3 0 

o 

< 

a 

QAlo 

o 

o 

< 

a 

li 

li 

QB3 n 

QB2„ 

QB1 n 

QB1 n 

F3 

F2 

FI 

FO 

LEFT 

SHIFT 

ARITH 

L 

H 

H 

li 

F3 

F2 

FI 

FO 

QBO 

QA3 0 

o 

< 

a 

o 

< 

o 

QAO o 

li 

QB3 n 

li 

QB2 n 

QB1 n 

QB1 n 

F3 

F2 

FI 

FO 

RIGHT 

SHIFT 

LOGICAL 

H 

L 

L 

QB3 

F3 

F2 

FI 

FO 


QA3q 

o 

< 

O 

QA1 0 

o 

o 

< 

a 

QB2 n 

QB2 n 

QB1 n 

QBO n 



F3 

F2 

FI 

FO 

RIGHT 

SHIFT 

ARITH 

H 

L 

H 

QB2 

F3 

F2 

FI 

FO 


QA3 0 

D 

> 

o 

o 

< 

O 

D 

> 

o 

o 

QB1 n 

QB3 n 

QB1 n 

QBO n 

- 


F3 

F2 

FI 

FO 

HOLD 

H 

H 

L 

Z 

F3 

F2 

FI 

FO 

z 

QA3o 

o 

< 

a 

QA1 0 

o 

> 

o 

o 

Z 

QB3 0 

QB2 0 

QB1 0 

QBOq 

Z 

F3 0 

F20 

FIO 

FOq 

LOAD A 

H 

H 

H 

Z 

a3 

a2 

al 

aO 

z 

a3 

a2 

al 

aO 

Z 

QB3 0 QB2 0 

QBIq QBOq 

Z 

z 

Z 

Z 

z 


H = high level (steady state) 

L = low level (steady state) 

Z = high impedance (output off) 

aO , . . a3, bO • . . b3 = the level of steady - state condition at I/O 0 thru I/O 3, respectively and intended as A or B input data 
FO . . . F3 “internal ALU results 

QAOq . . . QBOg, FOq . . . F3g = the level of QAO thru QB3 and FO thru F3, respectively, before the indicated steady-state input conditions were 
established 

QAO n . . ,QB3 n = the level of QAO thru QB3 before the most recent t transition of the clock 
ri, li = the level of steady-state conditions at RI/LO or LI/RO, respectively 
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TTL Devices 


SN54LS681, SN74LS681 

4-BIT PARALLEL BINARY ACCUMULATORS 


logic symbol'*’ 


2 



P 

G 

Cn+4 


l/OO 


1/01 


1/02 


1/03 


^This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ( see N° te *) 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54LS681 — 55°Cto125°C 

SN74LS681 0°Cto70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : Voltage values are with respect to the network ground terminal. 
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SN54LS681, SN74LS681 
4 BIT PARALLEL BINARY ACCUMULATORS 


recommended operating conditions 



SN54LS681 

SN74LS681 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 


V 

High-level output current, Iqh 

LI/RO, I/O, RI/LO 

-1 

-2.6 


p . G . c n+4 

- 0.4 

- 0.4 

WBM 

Low-level output current, Iql 

I/O 

12 

24 

mA 

C n +4, LI/RO, RI/LO 

4 

8 

P 

8 

8 

G 

16 

16 

Clock frequency, f c iock 

0 20 

0 20 

MHz 

Width of clock pulse, t w ( c | oc | < ) 

25 

25 

ns 

Setup time, t su 

RS0-RS2 to CLKt 

35 

30 

ns 

Data I/O to CLKt 

25 

25 

Hold time, t^ 

0 

0 

ns 

Operating free-air temperature, T a 

-55 125 

o 

r- 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS681 

SN74LS681 

UNIT 

MIN TYP* MAX 


V | h High-level input voltage 


2 

2 

V 

1 Low-level 

f Vi i 

input voltage 

Cn 


0.7 

0.7 

V 

All others 

0.7 

0.8 

| Vjk Input clamp voltage 

Vcc=MIN, l|=— 18 mA 

-1.5 

-1.5 

V 

High-level 

Vqh 

output voltage 

All I/O 

Vcc=MIN, V|h = 2 V, V|l=V||_ max, 
i oh =max 

2.4 3.1 

2.4 3.2 

V 

P. S. C n+4 

2.5 3.4 

2.7 3.4 

Low-level 

Vql 

output voltage 

I/O 

V C c=MAX, V| H =2 V, 
V|l~V|l max 

•OL = 12 m A 

0.25 0.4 

0.25 0.4 

1 

•OL“24 mA 


0.35 0.5 

LI/RO, RI/LO, C n+4 

•OL = 4 mA 

0.25 0.4 

0.25 0.4 

•OL = 8 mA 


0.35 0.5 

P 

l0L“8 rnA 

0.35 0.5 

0.35 0.5 

G 

•OL = 16 mA 


0.35 0.5 

Off-state output 

IqzH current, high-level 
voltage applied 

I/O, LI/RO, RI/LO 

V CC =MAX,V IH =2V, V|i_=V|Lmax, 
V 0 =2.7 V 

40 

40 

PA 

Off-state output 
IqzL current, low-level 
voltage applied 

I/O, LI/RO 

Vcc = ^AX, V | h = 2 V, V|l=V|L rnax > 
Vq=0.4 V 

-0.8 

-0.8 

mA 

RI/LO 

-0.4 

-0.4 

Input current 
l| at maximim 

input voltage 

All I/O 

V CC =MAX 

V|=5.5 V 

0.1 

0.1 

mA 

G n 

V|=7 V 

0.5 

0.5 

All others 

0.1 

0.1 

High-level 

l|H 

input current 

Cn 

V C c=MAX, V |=2.7 V 

100 

100 

PA 

All I/O 

40 

40 

All others 

20 

20 

Low-level 

1 1 L 

input current 

^n 

V CC =MAX, V |=0.4 V 

-4 

-4 

mA 

I/O, LI/RO 

-0.8 

-0.8 

CLK 

-0.2 

-0.2 

All others 

-0.4 

-0.4 

Short-circuit 

•OS R 

output currents 

I/O 

V C c=MAX 

-30 -130 

-30 -130 

mA 

LI/RO, RI/LO, 

G, C n +4 

-20 -100 

-20 -100 

•CC Supply current 

V C c=MAX, RS0 at 4.5 V, 

All other I/O at 0 V 

100 150 

100 150 

mA 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operations. 

*AII typical values are at VcC = 5 V, Ta = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TTL Devices 


SN54LS681, SN74LS681 

4-BIT PARALLEL BINARY ACCUMULATORS 


switching characteristics, Vcc “5 V, Ta " 25 °C, see note 2 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

MIN TYP 

MAX 

UNIT 

'PLH 





25 

40 

ns 

‘PHL 





30 

45 

tPLH 



R U = 667 n. 

C L = 45pF 

26 

40 


tPHL 



27 

40 


tPLH 


I/O 



27 

40 


tPHL 

CLOCK t 



29 

40 


IPLH 

C n +4 



36 

55 


t PHL 




34 

50 


*PLH 


LI/RO 

R(_= 2 kn. 

C L = 15 pF 

25 

40 

ns 

*PHL 


23 

35 

tPLH 


RI/LO 



19 

30 


*PHL 




17 

30 


tPLH 


- 



30 

45 

ns 

tPHL 





30 

45 

tPLH 


- 

R [_ - 667 £7, 

= 45 pF 

27 

35 

ns 

tPHL 

AS0-AS2 


28 

35 

*PLH 

I/O 



31 

45 

ns 

tPHL 




29 

45 

*PLH 


C n +4 

R L = 2 kn. 

Cl- 15 pF 

39 

55 


tPHL 


34 

50 


fPLH 





9 

25 

ns 

<PHL 



R L = 667 n. 

C L = 45 pF 

9 

20 

t PLH 


I/O 

17 

35 


tPHL 




13 

20 


IPLH 


C n +4 

R[_ = 2 kn. 

C L = 1 5 pF 

20 

30 


*PHL 


16 

25 


*PLH 





28 

40 


tPHL 





29 

40 


«PLH 



R l = 667 n, 

C L = 45 pF 

21 

30 

ns 

tPHL 

MODE 


23 

30 

'PLH 

I/O 



30 

45 

ns 

tPHL 




28 

40 

tPLH 


C n +4 

R|_= 2 kn. 

C L = 15 pF 

40 

60 


l PHL 


37 

50 


tpZH 




C L = 45 pF 

28 

45 

ns 

tPZL 


I/O 

R l = 667 n 

28 

45 

tpHZ 


C L = 5pF 

35 

65 

ns 

tPLZ 




39 

65 

tPZH 




C L = 15 pF 

25 

40 

ns 

»PZL 

RS1-RS2 

LI/RO 

Rl= 2kn 

22 

40 

«PHZ 

C L = 5pF 

21 

40 

ns 

tPLZ 




34 

60 

tPZH 




C L = 1 5 pF 

22 

40 


«PZL 


RI/LO 

R|_ = 2 kn 

24 

40 


tPHZ 


C L = 5pF 

11 

30 

ns 

l PLZ 




16 

40 


NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SPJ54LS682, SPJ54LS684, SrJ54LS685, SM54LS687, SN54LS688, 
SFJ74LS682, SPJ74LS684 THRU SrJ74LS688 
8 BIT MAGNITUDE/IDENTITY COMPARATORS 


D2617, JANUARY 1981-REVISHD MARCH 1988 


o Compares Two-8-Bit Words 

o Choice of Totem-Pole or Open-Collector 
Outputs 

O Hysteresis at P and Q Inputs 

O 'LSG82 has 20-kfi Pullup Resistors on the Q 
Inputs 

O SN74LS686 and 'LS687 . . . JT and NT 
24-Pin, 300-Mil Packages 


TYPE 

P - Q 

P > Q 

OUTPUT 

ENABLE 

OUTPUT 

CONFIGURATION 

20-kU 

PULLUP 

'LS682 

yes 

yes 

no 

totem-pole 

yes 

'LS684 

yes 

yes 

no 

totem-pole 

no 

’LS685 

yes 

yes 

no 

open-collector 

no 

SN74LS686 

yes 

yes 

yes 

totem-pole 

no 

'LS687 

yes 

yes 

yes 

open-collector 

no 

'LS688 

yes 

no 

yes 

totem-pole 

no 


SN54LS682, SN54LS684, SN54LS685 . . . J PACKAGE 
SN74LS682. SN74LS684, SN74LS685 . . . DW OR N PACKAGE 
(TOP VIEW) 

P>Q d 1 U 20 p Vcc 

PO f 2 19 1 P=Q 


P2 L 6 1 5 J P6 

02 C 7 1A U 05 

P3 C 8 13 1 P5 

03 f 9 1 2 1 Q4 


SN54LS682, SN54LS684, SN54LS685 . . . FK PACKAGE 
(TOP VIEW) 


SN54LS687 . . . JT PACKAGE 
SN74LS686, SN74LS687 ... DW OR NT PACKAGE 
(TOP VIEW) 


P> Q [ 

TT 

J 24 

3 vcc 

G1 C 

2 

23 

3 G2 

po C 

3 

22 

3 P=Q 

QO L 

4 

21 

3 07 

Pi C 

5 

20 

3 P7 

Qi C 

6 

19 

3 NC 

NC C 

7 

18 

3 Q6 

P2 C 

8 

17 

3 P6 

02 C 

9 

16 

3 Q5 

P3 C 

10 

15 

3 ps 

03 C 

11 

14 

3 04 

GND C 

12 

13 

1 P4 




SN54LS687 . . . FK PACKAGE 
(TOP VIEW) 


a o t j y 
z “■ o 


SIM54LS688 . . . J PACKAGE 
SN74LS688 . . . DW OR N PACKAGE 
(TOP VIEW) 


PO Q 2 1 9 1 P Q 

QOC 3 18 lQ7 
PI C 4 17 1 P7 

Q1 C 5 16 lQ6 

P2 L 6 15lP6 

02 f 7 14 lQ5 



NC — No internal connection 


Q3[_ 9 12 104 

GND [" 10 11 1P4 


SN54LS688 . . . FK PACKAGE 
(TOP VIEW) 


uio 

8 £io >lol. 



PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS682, SN54LS684, SN54LS685, SN54LS687, SN54LS688 
SN74LS682, SN74LS684 THRU SN74LS688 
8-BIT MAGNITUDE/IDENTITY COMPARATORS 


description 

These magnitude comparators perform comparisons of 
two eight-bit binary or BCD words. All types provide 
P = Q outputs and all except 'LS688 provide 
P > Q outputs as well. The 'LS682, 'LS684, 'LS686, and 
'LS688 have totem-pole outputs, while the 'LS685 and 
'LS687 have open-collector outputs. The 'LS682 features 
20-kSI pullup termination resistors on the Q inputs for 
analog or switch data. 

NOTES: 1. The last three lines of the function table applies only 
to the devices having enable inputs, i.e., ’LS686 
thru 'LS688. 

2. The P<Q function can be generated by applying 

the P = Q and P>Q outputs to a 2-input NAND 
gate. _ 

3. For ’LS686 and 'LS687, G1 enables P = Q and G2 
enables P>Q. 

'LS685 'LS686 



FUNCTION TABLE 




t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, JT, N, and NT packages. 
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SN54LS682, SN54LS684, SN54LS685, SN54LS687, SN54LS688, 
SN74LS682, SN74LS684 THRU SN74LS688 
8 BIT MAGNITUDE/IDENTITY COMPARATORS 


logic symbols! (continued) 




^These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, JT, N, and NT packages. 

schematics of inputs and outputs 


EQUIVALENT OF EACH Q INPUT 
OF LS682 ONLY 

V CC — • f 

| 20 kfl i 1 2 kfi NOM 
1 NOM ? 


EQUIVALENT OF ALL TYPICAL OF OUTPUTS OF 

OTHER INPUTS LS682, 'LS684. LS686. 'LS688 

V CC • ? V CC 

i 12 kfi NOM 100 SI NOMi 


TYPICAL OF OUTPUTS OF 
LS685, LS687 
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SN54LS682, SN54LS684, SN54LS685 
SN74LS682, SN74LS684, SN74LS685 
8-BIT MAGNITUDEIIDENTITY COMPARATORS 




SN54LS687 
SN74LS686, SN74LS687 
8-BIT MAGNITUDE/IDENTITY COMPARATORS 


'LS686, 'LS687 logic diagram (positive logic) 



Pin numbers shown are for DW, JT, and NT packages. 
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SN54LS682, SN54LS684, SN54LS685, SN54LS687, SN54LS688 
SN74LS682, SN74LS684 THRU SN74LS688 
8-BIT IDENTITY COMPARATORS 



Pin numbers shown are for DW, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note D 7 V 

Input voltage: Q inputs of 'LS682 5.5 V 

All other inputs 7 V 

Off-state output voltage: 'LS685, 'LS687 7 V 

Operating free-air temperature range: 

SN54LS682, SN54LS684, SN54LS685, SN54LS687, SN54LS688 -55°C to 125°C 

SN74LS682, SN74LS684 thru SN74LS688 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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SN54LS682, SN54LS684, SN54LS688 
SrJ74LSB82, SN74LS684, SN74LS686, SIM74LS688 
8-BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 

4.5 5 5.5 

4.85 5 5.25 

V 

High-level output current, Iqh 

-400 

-400 

— 

Low-level output current, Iol 

12 

24 

■ ■ 

Operating free-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS' 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V||-| High-level input voltage 


2 

2 


V|l Low-level input voltage 


0.7 

0.8 


Vy + -Vj- Hysteresis | P or Q inputs 

V CC - MIN 

0.4 

0.4 


V|k Input clamp voltage 

Vcc = MIN, l| =- 18 mA 

- 1.5 

-1.5 

V 

V(DH High-level output voltage 

Vcc = MIN, V|H = 2 V, 

V|L = V|i_max, Iqh - -400 /rA 

2.5 

2.7 

V 

Vql Low-level output voltage 

V CC = MIN, 

V| H = 2 V, 

V|l = V|i_max 

lOL — 1 2 mA 

0.25 0.4 

0.25 0.4 

■ 

IqL - 24 mA 


0.35 0.5 

Input current 
l| at maximum 

input voltage 

Q inputs, 'LS682 

V C C = MAX, V| - o.b V 

0.1 

0.1 

mA 

All other inputs 

V CC = MAX, Vj = 7 V 

l|H High-level input current 

V CC = MAX- v l = 2.7 V 

20 

20 

pA 

Low-level 

l|L 

input current 

Q inputs, 'LS682 

V C c = MAX- V| = 0.4 V 

-0.4 

-0.4 

mA 

All other inputs 

-0.2 

-0.2 

Iqs^ Short-circuit output current 

V CC = MAX, V 0 = 0 

20 -100 

-20 -100 

mA 


'LS682 

Vcc = MAX, See Note 1 

42 70 

42 70 

mA 

'LS684 

40 65 

40 65 


'LS686 

44 75 

44 75 

'LS688 

LO 

CD 

O 

40 65 



t For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 
All typical values are at Vcc - 5 V, = 25°C. 

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 1: Icc is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open. 
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SN54LS682, SN54LS684, SN54LS688 

SN74LS682, SN74LS684, SN74LS686, SN74LS688 

8 BIT MAGNiTUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER* 

FROM 

TO 

TEST 

'LS682 

'LS684 

'LS686 

'LS688 

UNIT 

(INPUTS) 

(OUTPUT) 

CONDITIONS 

MIN TYP 

MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

P 

p="q 


13 

25 

15 

25 

13 

25 

12 

18 

ns 

tPHL 


15 

25 

17 

25 

20 

30 

17 

23 

*PLH 


F=q 


14 

25 

16 

25 

13 

25 

12 

18 

ns 

*PHL 


R l = 667 n, 
C L = 45 pF, 

All other 

inputs low, 

See Note 2 

15 

25 

15 

25 

21 

30 

17 

23 

*PLH 

G, G1 

P^Q 



1 1 

20 

12 

18 

ns 

tpHL 



19 

30 

13 

20 

*PLH 



20 

30 

22 

30 

19 

30 


ns 

*PHL 



15 

30 

17 

30 

15 

30 


*PLH 



21 

30 

24 

30 

18 

30 


ns 

*PHL 




19 

30 

20 

30 

19 

30 


tpLH 

G2 

P>Q 




21 

30 


ns 

iEHl 




16 

25 



2 


ttpLH - propagation delay time, low-to-high-level outputs; tpHL = propagation delay time, high-to-low-level output. 
NOTE 2; Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS685, SN54LS687 
SW/4LS685, SN74LS687, SN74LS688 
8-BIT MAGIMITUDE/IDEiSITiTY COMPARATORS WITH TOTEM-POLE OUTPUTS 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vcc 


4.85 5 5.25 

V 

High-level output current, Vqh 


5.5 

V 

Low-level output current, Iol. 

12 

24 


Operating free-air temperature, 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS' 


MIN TYP MAX 

MIN TYP MAX 

V|h High-level input voltage 


2 

2 

s 

V|l Low-level input voltage 


0.7 

0.8 

■ 

Vj + - Vy_ Hysteresis | P or Q inputs 

Vcc = MIN 

0.4 

0.4 


V|k Input clamp voltage 

Vcc = MIN, l| = -18 mA 

- 1.5 

-1.5 

mm 

IqH High-level output voltage 

Vcc = MIN, V| H = 2 V, 

Vil = V|Lmax, Vqh = 5.5 V 

250 

100 

/‘A 

Vql Low-level output voltage 

Vcc = min, 

V,h = 2 V, 

V | [_ - V|i_max 

lOL =12 mA 

0.25 0.4 

0.25 0.4 

V 

Iql = 24 mA 


0.35 0.5 

<1 

Vcc = MAX, V, = 7 V 

0.1 

0.1 


l|H High-level input current 

Vcc = MAX, V| = 2.7 V 

20 

20 


l|(_ Low-level input current 

V C c = MAX, V| = 0.4 V 

-0.2 

-0.2 


Supply 

Ire 

current 

'LS685 

VCC = MAX, See Note 1 

40 65 

40 65 

mA 

'LS687 

44 75 

44 75 



^For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 
All typical values are at Vcc = 5 V, = 25 °C. 

NOTE 1: Icc is measure with any G inputs grounded, all other inputs at 4.5 V, and all outputs open. 
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TTL Devices 


SN54LS685, SN54LS687 
SN74LS685, SN74LS687 

8 BIT MAGNITUDE/IDENTiTY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS685 

'LS687 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

tPLH 

P 

P"=Q 


30 

45 

24 

35 

ns 

tpHL 


19 

35 

20 

30 

tPLH 

Q 

P^Q 


24 

45 

24 

35 

ns 

tPHL 

R l = 667 n, 

C L = 45 pF, 

All other 

inputs low, 

See Note 2 

23 

35 

20 

30 

tPLH 

G, G1 

_ — 


21 

35 

ns 

tPHL 



18 

30 

fPLH 

P 

P>Q 

32 

45 

24 

35 

ns 

l PHL 

16 

35 

16 

30 

tPLH 

Q 

pTq 

30 

45 

24 

35 

ns 

fPHL 


20 

35 

16 

30 

fPLH 

G2 

P>^ 



24 

35 

ns 

tPHL 



15 

30 


^tpiH = propagation delay time, low-to-high-level outputs; tpHL = propagation delay time, high-to-low-level output. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS690, SN54LS691, SIU54LS693. SN74LS690, SN74LS691, SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 

D2423, JANUARY 1981 -REVISED MARCH 1988 


I ® 4-Bit Counters/Registers 

• Multiplexed Outputs for Counter or Latched 
Data 

• 3-State Outputs Drive Bus Lines Directly 

• 'LS690 . . .Decade Counter, Direct Clear 
'LS691 . . . Binary Counter, Direct Clear 
'LS693 . . . Binary Counter, Synchronous 
Clear 

description 

These low-power Schottky LSI devices incorporate 
synchronous counters, four-bit D-type registers, and 
quadruple two-line to one-line multiplexers with three- 
state outputs in a single 20-pin package. The counters 
can be programmed from the data inputs and have enable 
P inputs and enable T inputs and a ripple-carry output for 
easy expansion. The register/counter select input, R/C, 
selects the counter when low or the register when high 
for the three-state outputs, Qa. Qb< Qc- anc * Qd- These 
outputs are rated at 1 2 and 24 milliamperes (54LS/74LSI 
for good bus-driving performance. 

Individual clock and clear inputs are provided for both the 
counter and the register. Both clock inputs are positive- 
edge triggered: The clear line is active low and is 
asynchronous on the 'LS690 and 'LS691 , synchronous 
on the 'LS693. Loading of the counter is accomplished 
when LOAD is taken low and a positive-transition occurs 
on the counter clock CCK. 

Expansion is easily accomplished by connecting RCO of 
the first stage to ENT of the second state, etc. All ENP 
inputs can be tied common and used as master enable 
or disable control. 


SN54LS690, SN54LS691, SN54LS693 . . . J PACKAGE 
SN74LS690, SN74LS691, SN74LS693 . ..DWORN PACKAGE 
(TOP VIEW) 




schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
currant as of publication data. Products conform to 
spacifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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SN54LS690, SN74LS690 

SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


logic diagrams (positive logic) 



RCO 





SN54LS691, SN74LS691 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3 STATE OUTPUTS 


logic diagrams (positive logic) (continued) 
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SN54LS693, SN74LS693 

SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 
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SN54LS690, SN54LS691, SIM54LS693, SN74LS690, SN74LS691, SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


logic symbols * 




(3) 


CTRDIVIO 
R6 

Ml [LOAD] 

M2 [COUNT] 

G3 3CT-9H 
jG4 

t>C5/2.3,4+ 

? - * 

|l.5D [1] 

"uT 




-q a 

-Ob 

-o c 

-Qd 


- (12)r 

RCLR 
RCK 


( 8 ) 


(9) 


R12 

>C11 


CCLR 


(1) 




ENT- 

ENP- 

CCK- 


J4L 


J5)_ 


EN23 

G21 


CTRDIV16 

R6 

Ml (LOAD] 

M2 [COUNT] 
G3 3CT ~15 

G4 

t>C5/2,3,4+ 

3 — c 


1,5D ]1] 


121 l>_ 

— 23V 


[4] 


18] 


-0 A 

-Ob 

-Qc 

-Qd 




^These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. 
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SN54LS690, SN54LS691, SN54LS693, SN74LS690, SN74LS691, SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 7 V 

Input voltage 7 V 

Off -state output voltage 5.5 V 

Operating free-air temperature range: SN54LS690, SN54LS691, SN54LS693 -55°C to 125°C 

SN74LS690, SN74LS691, SN74LS693 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 



SN54LS' 

SN74LS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|n High-level input voltage 


2 

2 

V 

V|i_ Low-level input voltage 


0.7 

0.8 

V 

lOH High-level output current 

Q 

- 1 

- 2.6 


RCO 

- 0.4 

- 0.4 


lOL Low-level output current 

Q 

12 

24 

■ 

RCO 

4 

8 

MSM 

f c tock Clock frequency 

CCK 

0 20 

0 20 


RCK 

0 20 

0 20 



CCK high or low 

25 

25 

■ 

t w Pulse duration 


RCK high or low 

25 

25 

'LS690, 'LS691 

RCLR low 

20 

20 

CCLR low 

20 

20 


A thru D 

30 

30 

ns 

ENPor ENT 

30 

30 

before CCKt 


LOAD i 

30 

30 

'LS693 

CCLR i 

40 

40 

'LS690, 'LS691 

CCLR t inactive 

25 

25 

t su Setup time 

before RCK f 



30 

30 

ns 

'LS690, 'LS691 

RCLR t inactive 

25 

25 

'LS693 

RCLR 1 

20 

20 

th Hold time 

Any input from CCK t or RCK t 

0 

0 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


NOTE 2: This set up time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the 
register state will be one clock pulse behind the counter. 
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SN54LS690, SN54LS691, SN54LS693, SN74LS690, SN74LS691, SIM74LSB93 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54LS' 

SN74LS’ 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

V cc = MIN, l| = — 18 mA 

- 1.5 

- 1.5 

V 

v OH 

Any Q 

V CC = MIN, V|h = 2V, 

V|i_ = MAX 

*OH = _ 1 mA 

2.4 3.1 


V 

Any Q 

Ior = — 2.6 mA 


2.4 3.1 

RCO 

Iqh = “ 0.4 mA 

2.5 3.2 

2.7 3.2 

v OL 

Any Q 

V CC = MIN, V| H = 2V, 

V| L = MAX 

lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Any Q 

lOL = 24 mA 


■KOI ESI 

RCO 

lOL = 4 mA 

0.25 0.4 

0.25 0.4 

RCO 

Iql = 8 mA 



'OZH 

Any Q 

Vcc = MAX, V IH = 2 V, V||_ = MAX, 

V 0 = 2.7 V 

20 

20 

PA 

'OZL 

Any Q 

Vcc = MAX, V| H = 2 V, V| L = MAX, 

V 0 = 0.4 V 

-20 

-20 

PA 

l| 

V C C = MAX, V| = 7 V 

0.1 

0.1 


l|H 

V C c = MAX, V| = 2.7 V 

20 

20 

MUM 

m 

A thru D 

V C c = MAX, V, = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

'os§ 

Any Q 

V C c “ MAX, Vq = 0 V 

-30 -130 

-30 -130 

mA 

RCO 

-20 -100 

-20 -100 

'CCH 

Vcc= MAX, 

All outputs open 

See Note 3 

46 65 

46 65 

mA 

'CCL 

See Note 4 

48 70 

48 70 

'ccz 

See Note 5 

48 70 

48 70 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
t All typical values are at Vqq = 5 V, T ^ = 25°C. 

§ Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second. 

NOTES: 3. IccH ' s measured after two 4.5 V to 0-V to 4.5-V pulses have been applied to CCK and RCK while G is grounded and all other in- 

puts are at 4.5 V. 

4. IcCL is mea sured after two 0-V to 4.5-V to 0-V pulses have been applied to CCK and RCK while all other inputs are groynded. 

5. IccZ ' s measured after two 0-V to 4.5-V to 0-V pulses have been applied to CCK and RCK while G is at 4.5 V and all other in- 

puts are grounded. 
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SN54LS690, SN54LS691, SN54LS693, SN74LS690, SN74LS691, SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, Ta = 25° C (see note 6) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS690, 'LS691 

'LS693 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

t PLH 

CCKt 

RCO 

R]_ = 2 kfl, C[_ = 15 pF 

23 

40 

23 

40 

ns 

tPHL 

23 

40 

23 

40 

t PLH 

ENT 

RCO 


13 

20 

13 

20 

ns 

tPHL 


13 

20 

13 

20 

tPLH 

CCKt 



12 

20 

12 

20 

ns 

tPHL 



17 

25 

17 

25 

<PLH 

RCKt 



12 

20 

12 

20 


tPHL 



17 

25 

17 

25 


tPHL 

CCLRi 

Q 


23 

40 


ns 

tPHL 

RCLFU 

Q 

Rl = 667 Cl = 45 pF 

20 

30 


ns 

tPLH 

R/C 

Q 

16 

25 

16 

25 

ns 

IPHL 


16 

25 

16 

25 

»PZH 

Gt 



19 

30 

19 

30 

ns 

*PZL 



19 

30 

19 

30 

*PHZ 

Gt 


Rl ~ 667 Cl = 5 pF 

17 

30 

17 

30 


*PLZ 


17 

30 

17 

30 



NOTE 6: Load circuits and voltage waveforms are shown in Section 1. 
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LS690 DECADE COUNTER, Asynchronous Clear 


SN54LS690, SN74LS690 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 



ASYN SYNC SYNC ASYN SYNC 

CLR CLR LOAD CLR CLR 
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SN54LS691, SN54LS693, SN74LS691, SN74LSB93 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


typical operating sequences (continued) 
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SN54LS696, SN54LS697, SN54LS699 
WITH OUTPUT REGISTERS 


, SN74LS696, SN74LS697, SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 

D2424, JANUARY 1981 -REVISED MARCH 1988 


4-Bit Counters/Registers 

Multiplexed Outputs for Counter or Latched 
Data 

3-State Outputs Drive Bus Lines Directly 

'LS69G . . Decade Counter. Direct Clear 
'LS697 . . Binary Counter. Direct Clear 
'LS699 . . Binary Counter, Synchronous 
Clear 


description 


These low-power Schottky LSI devices incorporate 
synchronous up/down counters, four-bit D-type registers, 
and quadruple two-line to one-line multiplexers with three 
state outputs in a single 20-pin package. The up/down 


SN54LS696, SN54LS697. 
SN54LS699 . . . J OR W PACKAGE 
SN74LS696, SN74LS697. 
SN74LS699 . . . DW OR N PACKAGE 
(TOP VIEW) 


u/dM 1 U 20 pvcc 

CCKC 2 19pRCO 


aC 3 
bC 4 
cC* 

_d£6 

enp C i 
CCLR C 8 
RCKC 9 

gndC io 


18 DQa 
17 DQb 
16 3q c 
15 Hop 
14 J ENT 


13 DLOAD 
12 _ 

ii Jr/c 


counters are programmable from the data inputs and 
feature enable P and enable T and a ripple-carry output 
for easy expansion. The register/counter select input R/C, 
selects the counter when low and the register when high 
for the three-state outputs, Q/\, Qg, Qq, and Qp. These 
outputs are rated at 1 2 and 24 milliamperes (54LS/74LS) 
for good bus driving performance. 

Both the counter CCK and register clock RCK a re posit ive- 
edge triggered. The counter clear CCLR is 
active low and is asynchronous on the 'LS696 and 
'LS697, synchronous on the 'LS699. Loading of the 
counter is accomplished when LOAD is taken low and 
a positive transition occurs on the counter clock CCK. 

Expansion is easily acco mplished by connecting RCO 
of the first stage to ENT of the second stage, etc. All 
ENP inputs can be tied common and used as a master 
enable or disable control. 


SN54LS696, SN54LS697, 
SN54LS699 . . . FK PACKAGE 
(TOP VIEW) 


K IO 



CJ O 
u o 

D > DC 


3 2 1 20 19 


18 [ Qa 
17 [Qb 

16 [ Qc 

15 [ Qp_ 
14 [ ENT 


9 10 11 12 13 

. nnnnn 

LJ 2 

a: a c o 



schematics of inputs and outputs 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54LS696, SN54LS697, SN54LS699, SN74LS696, SN74LS697, SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 
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SN54LS69G, SN74LS696 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


logic diagrams (positive logic) 
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SN54LS697, SN74LS697 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 
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SN54LS698, SN74LS698 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 
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SN54LS699, SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


logic diagrams (positive logic) (continued) 
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SN54LS696, SN54LS697, SN54LS699, SN74LS696, SN74LS697, SN74LS699 

SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 7 V 

Off-state output voltage 5.5 V 

Operating free-air temperature range: SN54LS696, SN54LS697, SN54LS699 ... -55°C to 125°C 

SN74LS696, SN74LS697, SN74LS699 0°C to 70°C 

Storage temperature range -65°C to 150°C 


NOTE 1 : Voltage values are with respect to network ground terminals. 

recommended operating conditions 


Vcc Supply voltage 


MIN NOM MAX MIN NOM MAX 


4.75 5 5.25 


Iqh High-level output current 

Iql Low-level output current 

f c | 0 ck Clock frequency 


t w Pulse duration 


t su Setup time 

before CCK t 



Hold time 


Operating free-air temperature 




the register will see stable data from the counter outputs. The clocks may be tied together 
clock pulse behind the counter. 


70 


n which case the 
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SN54LS696, SN54LS697, SN54LS699, SN74LS696, SN74LS697, SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS* 

SN54LS* 

SN74LS* 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|n High-level input voltage 


2 

2 

V 

V 1 1 _ Low-level input voltage 


0.7 

0.8 

V 

V|K Input clamp voltage 

Vcc=MIN, 1 1= — 1 8 mA 

-1.5 

-1.5 

V 

Vqh High-level output voltage 


Vcc =M,N > V IH =2 V, 
V|l = V|l max 

•OH = -1 mA 

2.4 3.1 


V 

Any Q 

IOH =— 2.6 mA 


Em 

RCO 

*OH =— ‘ 400 p A 

mmm 

2.7 3.2 

Vql Low-level output voltage 


V c c=MIN, V|h=2V, 
V|l=V|l max 

'OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Any Q 

Iql = 2 ^ m A 


0.35 0.5 

EHHH 

*OL =4 mA 

0.25 0.4 

0.25 0.4 


Iql = 8 mA 


mkmeme 

1 Off-state output current, 

high-level voltage applied 

Any Q 

V CC =MAX, G at 2 V, V 0 =2.7 V 

20 

20 

pA 

Off-state output current, 

Iqzl 

low-level voltage applied 

Any Q 

V C c=MAX, G at 2 V, V o =0.4 V 

-20 

-20 

P A 

Input current at maxi- 
h 

mum input voltage 

V C c=MAX, V|=7 V 

0.1 

0.1 

mA 


V C c=MAX, V|=2.7 V 

20 

20 

m 


UQJJTU 

V CC =MAX, V |=0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

Short-circuit 
lOS K 

output currents 

Any Q 

v cc =max, Vq=0 V 

-30 -130 

-30 -130 

mA 

msmm 

o 

o 

7 

o 

CM 

I 

§ 

7 

o 

CM 

1 

'CCH Supply current, outputs high 

V CC ”MAX, 

All outputs open 

See Note 3 

46 65 

46 65 

mA 

iCCL Supply current, outputs low 

See Note 4 

03 

■vl 

O 

48 70 

'CCZ Supply current, outputs off 

EES33SHHI 

48 70 

48 70 


+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at VqC ~ 5 v . T A “ 25° C. 

§ Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


NOTES: 3. I CCH is measured after two 4.5 V to O V to 4.5 V pulses have been applied to CCK and RCK while G is grounded and all other in- 
puts are at 4.5 V. 

4 - 'CCL is measured after two O V to 4.5 V to 0 V pulses have been applied to CCK and RCK while all other inputs are grounded. 

5 - 'CCZ is measured after two 0 V to 4.5 V to 0 V pulses have been applied to CCK and RCK while G is at 4.5 V and all other in- 
puts are grounded. 


switching characteristics, Vcc = 5 V, Ta = 25°C (see note 6) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

'LS696, 'LS697 

LS699 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN TYP 

MAX 

1RLH 

CCKt 

RCO 


23 

40 

23 

40 

H9H 

IPHL 

R l = 2 k«,CL= 1 5 pF 

23 

40 

23 

kei 


tPLH 

ENT 

RCO 

13 

20 

13 

20 

ns 

1PHL 


13 

20 

13 

20 

ns 

IPLH 

CCKt 

Q 


12 

20 

12 

20 

ns 

*PHL 



17 

25 

17 

25 

ns 

IPLH 

RCKt 



12 

20 

12 

20 

ns 

tPHL 



17 

25 

17 

25 

m 

1PHL 

CCLRt 

Q 

R|_ = 667 n, Cl = 45 pF 

23 

40 



tPLH 

R/C 

Q 


16 

25 

16 

25 

ns 

*PHL 



16 

25 

16 

25 

ns 

1PZH 

Gt 



19 

30 

19 

30 

ns 

1PZL 



19 

30 

19 

30 

ns 

IPHZ 

Gt 


- 667 n, Cj_ — 5 pF 

17 

30 

17 

30 

ns 

*PLZ 


17 

■3 

17 

30 

ns 


NOTE 6: Load circuits and voltage waveforms are shown in Section 1. 
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SN54LS696, SN74LS696 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 
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'LS697 BINARY COUNTER, Asynchronous Clear 
'LS699 BINARY COUNTER, Synchronous Clear 


SN54LS697, SN54LS699, SN74LS697, SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 

WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 



ASYN SYNC SYNC 
CLR CLR LOAD 




The TTL Data Book 










Mechanical Data 
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ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 
mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 


EXAMPLE: SIM 54LS01 J 4 


1. Prefix 

MUST CONTAIN TWO TO FOUR LETTERS 

SN Standard Prefix 

SNJ JEDEC Publication 101, Class B 

JANB MIL-M-38510 Qualified 

2. Unique Circuit Description 

MUST CONTAIN FOUR TO NINE CHARACTERS 
(From Individual Data Sheet) 

Examples: 5410 

54S1 12 
74LS295A 
. 74LS645-1 

3. Package 

MUST CONTAIN ONE OR TWO LETTERS 

J, JD, JG, JT, N, NT, P, W (Dual-in-line packages)'*' 

D, DW ("Small Outline" packages) 

FK (Leadless ceramic chip carriers) 

(From pin-connection diagram on individual data sheet) 

4. Instructions (Dash No.) 



3 PEP processing, level 3 (N or NT packages only) 




t These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified 
by the customer (with possible additional costs), circuits will be shipped in the most practical carrier. Please contact your Tl sales 
representative for the method that will best suit your particular needs. 

Dual-in-line (D, DW, J, JD, JG, JT, N, NT, P, W) 

— Slide Magazines 

— A-Channel Plastic Tubing 
—Tape and Reel 

— Barnes Carrier (W only) 

— Sectioned Cardboard Box 

— Individual Plastic Box 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


Mechanical Data 




Mechanical Data 



3-4 



MECHANICAL DATA 


D008, D014, and D016 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 


D008, DOM, and D016 

(16-pin package used for illustration) 


5.80 (0.228) ! 

4.00 (0.157) 
3.81 (0.150) 

± 


FTH R FI FI R FI FI 


p Id u u ti u u 



''^\PINS 

DIM^\^ 

8 

14 

16 

A MIN 

4,80 

8,55 


(0.189) 

(0.337) 


A MAX 

5,00 

8,74 


(0.197) 

(0.344) 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 (0.006). 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


DW016, DW020, DW024, and DW028 plastic "small outline" packages 

Each of these ''small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 



^The 28-pin package drawing is presently classified as Advance Information. 

NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

B. Body dimensions do not include mold flash or protrusion. 

C. Mold flash or protrusion shall not exceed 0,15 (0,006). 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


FK020 and FK028 ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) 
centers, terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 


FK020 and FK028 
(28-terminal package shown) 


CERAMIC CHIP CARRIERS 


JEDEC 

OUTLINE 

DESIGNATION* 

NO OF 
TERMINALS 

A 

MIN MAX 

MS004CB 

20 

8.69 9,09 

(0.342) (0.358) 

MS004CC 

28 

11,23 11,63 

(0442) 10458) 




“All dimensions and notes for the specified JEDEC outline apply. 


0,51 (0.020) 
0,25 (0.010) 



1.40 (0.055) 
1,14 (0.045) 


0,71 (0.028) || | ! . 

0.56 (0.022) i r~ I* - T 1 ’ 


0,51 (0.020) 
" 0,25 (0.010) 



1,14 (0,045) 
0,89 (0.035) 


1,14 (0.045) 
0,89 (0.035) 


2,03 (0.080) 
’ 1,63 (0,064) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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Mechanical Data 


MECHANICAL DATA 


J014 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated (''bright-dipped”) leads require no additional 
cleaning or processing when used in soldered assembly. 



J014 


— H 



Falls Within JEDEC TO-1 16 and EIA MO-OOI AA Dimensions 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: 


A. Each pin centerline is located within 0,25 (0.0101 of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 


J0 16 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 


J016 



♦ For memories of 64 bits and up, a few MSI/LSI products in Series 54/74 and Series 54S/74S that are 
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7,62 10.300). All other 
dimensions apply without modification. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 




NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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Mechanical Data 


MECHANICAL DATA 


J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped”) leads require no additional 
cleaning or processing when used in soldered assembly. 


3 


J020 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 


JT024 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped”) leads require no additional 
cleaning or processing when used in soldered assembly. 



NOTES: A. Each pin centerline is located within 0,25 (0.010! of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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Mechanical Data 


MECHANICAL DATA 


JW024 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 1 5,24 (0.600) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated (''bright-dipped'') leads require no additional 
cleaning or procesing when used in soldered assembly. 



JW024 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: 


A. Each pin centerline is located within 0,25 10.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 


JD ceramic side-braze dual-in-line packages 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 


JD016, JD018, JD020, JD022, JD024 (2 versions). JD028, JD040, JD048. JD052, and JD064 


INDEX MARK 
(DOT, TRIANGLE, 
OR NUMBERI 



©- 



PINS (N) 
DIM _ 

16 

18 

20 

22 

24 

A +0,51 (+0.020) 

-0.25 (-0.010) 

7.62 

(0.300) 

7,62 

(0.300) 

7,62 

(0.300) 

10.16 

(0.400) 

7,62 

(0.300) 

B (MAXI 

20,57 

(0.810) 

23,11 

10.910) 

25,65 

(1.010) 

27,94 

(1.100) 

30,86 

(1.215) 

C (NOM) 

7.37 

(0.290) 

7,37 

(0.290) 

7,37 

(0.2901 

9,91 

(0.390) 

7.37 

(0.2901 


PINS (N) 

DIM 

24 

28 

40 

48 

52 

64 

A +0,51 ( + 0.020) 

-0,25 (-0.010) 

15,24 

(0,600) 

15,24 

(0.600) 

15,24 

10.600) 

15,24 

(0.600) 

15,24 

(0.600) 

22,86 

(0.900) 

B (MAX) 

31,8 

(1.250) 

36,8 

(1.450) 

52.1 

(2.050) 

62,2 

(2,450) 

67,3 

(2.650) 

82,6 

(3.250) 

C (NOM) 

15,0 

(0,590) 

15.0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

22,6 

(0.890) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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Mechanical Data 


MECHANICAL DATA 


JG008 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and an 8-pin lead 
frame. The package is intended for insertion in mounting-hole rows 7,62 (0.300) centers (see Note A). 
Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. 



JG008 




NOTE A: Each pin centerline is located within 0,25 (0.0101 of its true longitudinal position. 
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MECHANICAL DATA 


N014 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. The package 
is intended for insertion in mounting-hole rows on 7,62 (0.300) centers (see Note A). Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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Mechanical Data 


MECHANICAL DATA 


N0 16 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



N016 


19,8 (0.780) MAX 



2,4 (0.093) R NOM 
2.8 (0.110) NOM 


©©@©@® @® 


t7T7\roX7X7T7\r 

© 0 ® ©©© 0 ® 

-H h- 1,78 (0.070) MAX 16 PLACES 



Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl plants located in Europe. 
In this case, the overall length of the 
package is 22,1 (0.870) max. 


(See Note A) 

ALTERNATE SIDE VIEW 
-1 h- 1,78 (0.070) MAX 16 PLACES 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: 


A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


IM020 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 


Texas ^ 
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Mechanical Data 


MECHANICAL DATA 


N028 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 15,24 (0.600) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 



N028 


EITHER OR BOTH 
INDEX MARKS 


i 36,6 (1.440) MAX 1 

ngQQgQQnggggQQ 



Tz r oir r ci] '' iTi ' a ' , i jiiT r Lj era o 'tz ji— i 





ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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MECHANICAL DATA 


I\I040 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 15,24 (0.600) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 




NOTES: A. Each pin centerline is located within 0,25 (0.0101 of its true longitudinal position. 

8. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 


Texas ^ 
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Mechanical Data 


MECHANICAL DATA 


NT024 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For all except 24-pm packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 



J 7,62 i 0,25 

(0.300 i 0.010) 


2,4 (0.093) R NOM- 
2.8 (0.110) NOM- 


31,8 (1.250) 


28,6 (1.125) 

©@@©@©©@@©©@ 

A A A A A A A A A A A A 


A 


-7,1 (0.280) MAX 


-2,0 (0.080) NOM 


WVOT A 1 W 

;| O000©00®®©0© 

, I 1,78 (0.070) 

a r 


1,14 (0.045) 


24 PLACES 



LI, 14 (0.045) MIN 
r 24 PLACES 


PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


0,381 (0.015) 
24 PLACES 
(See Notes B 
and C) 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above the 
seating plane. 
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MECHANICAL DATA 


NW024 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation, 
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 15,24 (0.600) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


NW024 


32,8 (1,290) MAX- 


@@@®@@@©®©©® 

A A A A A A A A A A A A 



2,4 (0.093) R NOM 


2,8 (0,110) NOM 



v'O" 

©©©©©©©©©®©© 


-0,25 (0.010) NOM 




.78 (0.070) MAX 24 PLACES 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 
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Mechanical Data 


MECHANICAL DATA 


P008 dual-in-line plastic package 

This package consists of a circuit mounted on an 8-pin lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. The package 
is intended for insertion in mounting-hole rows on 7,62 (0.300) centers (See Note A). Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering. 
Solder-plated leads require no additional cleaning or processing when used in soldered assembly. 



P008 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

B. This dimension does not apply for solder-dipped leads. 

C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating 
plane. 


3-22 


Texas ^5^ 
Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 





MECHANICAL DATA 


W014 ceramic flat package 

This hermetically sealed flat package consists of an electrically nonconductive ceramic base and cap and 
a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing 
when used in soldered assembly. 



NOTES: 


A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which alt body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 
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Mechanical Data 


MECHANICAL DATA 


W016 ceramic flat packages 

This hermetically sealed flat package consists of an electrically nonconductive ceramic base and cap and 
a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing 
when used in soldered assembly. 



W016 


@©©@@@©@ 




Falls Within JEDEC MO-004-AA Dimensions 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Leads are within 0,13 (0.0051 radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 


W024 ceramic flat package 

This hermetically sealed flat package consists of an electrically nonconductive ceramic base and cap and 
a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning cr processing 
when used in soldered assembly. 





1,27 (0.050) T P. 
22 PLACES 
(See Note A) 


0,483 (0.019) 
0,381 (0.015) 
24 LEADS 


-12.3 (0.485) MIN - 
-16.2 (0 635) MAX - 


O©©©©©0®©®©© 


Falls Within JEDEC MO-019AA Dimensions 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES: A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition 

B. This dimension aetermmes a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 

D. End configuration of 24-pin package is at the option of Tl. 
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TI Sales Offices 

ALABAMA: Huntsville (205) 837-7530. 

ARIZONA: Phoenix (602) 995-1 007; 

Tucson (602) 624-3276. 

CALIFORNIA: Irvine (714) 660-t200, 

Sacramento (016) 023 0197; 

San Diego (619) 278-9600: 

Santa Clara (408) 980-9000; 

Torrance (213) 217-7000; 

Woodland Hills (818) 704-7759. 

COLORADO: Aurora (303) 368-8000. 

CONNECTICUT: Wallingford (203) 269-0074. 

FLORIDA: Altamonte Springs (305) 260-2116; 

Ft. Lauderdale (305) 973-8502; 

Tampa (813) 286-0420. 

GEORGIA: Norcross (404) 662-7900. 

ILLINOIS: Arlington Heights (312) 640*3000. 

INDIANA: Carmel (317) 573-6400; 

Ft. Wayne (219) 424-5174. 

IOWA: Cedar Rapids (319) 395-9550. 

KANSAS: Overland Park (913) 451*4511. 

MARYLAND: Baltimore (301) 944-8600. 
MASSACHUSETTS: Waltham (617) 895-9100. 

MICHIGAN: Farmington Hills (313) 553-1500; 

Grand Rapids (616) 957-4200. 

MINNESOTA: Eden Prairie (612) 828-9300. 
MISSOURI: St. Louis (314) 569-7600. 

NEW JERSEY: Iselin (201) 750-1050. 

NEW MEXICO: Albuquerque (505) 345-2555. 

NEW YORK: East Syracuse (315) 463-9291; 

Melville (516) 454-6600; Pittsford (716) 385-6770. 
Poughkeepsie (914) 473-2900. 

NORTH CAROLINA: Charlotte (704) 527-0930; 

Raleigh (919) 876-2725. 

OHIO: Beachwood (216) 464-6100; 

Dayton (513) 258-3877. 

OREGON: Beaverton (503) 643-6758. 
PENNSYLVANIA: Blue Bell (215) 825-9500. 

PUERTO RICO: Hato Rey (809) 753-8700. 
TENNESSEE: Johnson City (615) 461-2192. 

TEXAS: Austin (512) 250-6769; 

Houston (713) 778-6592; Richardson (214) 680-5082; 
San Antonio (512) 496-1 779. 

UTAH: Murray (801) 266-8972. 

VIRGINIA: Fairfax (703) 849-1400. 

WASHINGTON: Redmond (206) 881-3080. 
WISCONSIN: Brookfield (414) 782-2899. 

CANADA: Nepean, Ontario (613) 726-1970; 

Richmond Hill, Ontario (416) 884-9181; 

St. Laurent, Quebec (514) 336-1860. 

TI Regional 
Technology Centers 

CALIFORNIA: Inrlne (71 4) 660-8140; 

Santa Clara (408) 748-2220; 

Torrance (213) 217-7019. 

COLORADO: Aurora (303) 368-8000. 

GEORGIA: Norcross (404) 662-7945. 

ILLINOIS Arlington Heights (313) 640-2909. 
MASSACHUSETTS: Waltham (617) 895-9196. 

TEXAS: Richardson (214) 680-5066. 

CANADA: Nepean, Ontario (613) 726-1970. 


TI Distributors 


TI AUTHORIZED DISTRIBUTORS 
Arrow/Kierulff Electronics Group 
Arrow Canada (Canada) 

Future Electronics (Canada) 

GRS Electronics Co., Inc. 
Hall-Mark Electronics 
Marshall Industries 
Newark Electronics 
Schweber Electronics 
Time Electronics 
Wyle Laboratories 
Zeus Components 

-OBSOLETE PRODUCT ONLY- 
Rochester Electronics, Inc. 
Newburyport, Massachusetts 
(617) 462-9332 


ALABAMA; Arrow/Kierulff (205) 837-6955; 

Hall-Mark (205) 837-8700; Marshall (205) 881-9235; 
Schweber (205) 895-0480. 

ARIZONA: Arrow/Kierulff (602) 437-0750; 

Hall-Mark (602) 437-1200; Marshall (602) 496-0290. 
Schweber (602) 997-4874; Wyle (602) 866-2888. 

CALIFORNIA: Los Angeles/Orange County: 
Arrow/Kierulff (818) 701-7500, (714) 838-5422; 

Hall-Mark (818) 716-7300. (714) 669-4100. 

(213) 217-8400; Marshall (818) 407-0101. (818) 459-5500. 
(714) 458-5395; Schweber (818) 999-4702; 

(714) 863-0200, (213) 320-8090. Wyle (213) 322-9953, 
(818) 880-9000, (714) 863-9953; Zeus (714) 921-9000; 
Sacramento: Hall-Mark (916) 722-8600; 

Marshall (916) 635-9700; Schweber (916) 929-9732; 

Wyle (916) 638-5282; 

San Diego: Arrow/Kierulff (619) 565-4800; 

Hall-Mark (619) 268-1201; Marshall (619) 578-9600; 
Schweber (619) 450-0454; Wyle (619) 565-9171; 

San Francisco Bay Area: Arrow/Kierulff (408) 745-6600, 
Hall-Mark (408) 432-0900; Marshall (408) 942-4600; 
Schweber (408) 432-7171, Wyle (408) 727-2500; 

Zeus (408) 998-5121. 

COLORADO: Arrow/Kierulff (303) 790-4444; 

Hall-Mark (303) 790-1662; Marshall (303) 451-8383; 
Schweber (303) 799-0258; Wyle (303) 457-9953. 

CONNETICUT: Arrow/Kierulff (203) 265-7741; 

Hall-Mark (203) 269-0100; Marshall (203) 265-3822; 
Schweber (203) 748-7080. 

FLORIDA: Ft. Lauderdale: 

Arrow/Kierulff (305) 429-8200; Hall-Mark (305) 971-9280; 
Marshall (305) 977-4880; Schweber (305) 977-7511; 
Orlando: Arrow/Kierulff (305) 725-1480, (305) 682-6923; 
Hall-Mark (305) 855-4020; Marshall (305) 767-8585; 
Schweber (305) 331-7555; Zeus (305) 365-3000; 

Tampa: Hall-Mark (813) 530-4543; 

Marshall (813) 576-1399. 

GEORGIA: Arrow/Kierulff (404) 449-8252; 

Hall-Mark (404) 447-8000; Marshall (404) 923-5750; 
Schweber (404) 449-9170. 

ILLINOIS: Arrow/Kierulff (312) 250-0500; 

Hall-Mark (312) 860-3800; Marshall (312) 490-0155; 
Newark (312) 784-5100; Schweber (312) 364-3750. 

INDIANA: Indianapolis: Arrow/Kierulff (317) 243-9353; 
Hall-Mark (317) 872-8875; Marshall (317) 297-0483. 

IOWA: Arrow/Kierulff (319) 395-7230; 

Schweber (319) 373-1417. 

KANSAS: Kansas City: Arrow/Kierulff (913) 541-9542; 
Hall-Mark (913) 888-4747. Marshall (913) 492-3121; 
Schweber (913) 492-2922. 

MARYLAND: Arrow/Kierulff (301) 995-6002; 

Hall-Mark (301) 988-9800; Marshall (301) 840-9450; 
Schweber (301) 840-5900; Zeus (301) 997-1118. 


MASSACHUSETTS Arrow/Kierulff (617) 935-5134; 
Hall-Mark (617) 667-0902; Marshall (617) 658-0810. 
Schweber (61 7) 275-5100, (617) 657-0760; 

Time (617) 532-6200; Zeus (617) 663-8800. 

MICHIGAN: Detroit: Arrow/Kierulff (313) 971-8220; 
Marshall (313) 525-5850; Newark (313) 967-0600; 
Schweber (313) 525-8100; 

Grand Rapids: Arrow/Kierulff (616) 243-0912. 

MINNESOTA: Arrow/Kierulff (612) 830-1800; 

Hall-Mark (612) 941-2C00. Marshall (612) 559-2211. 
Schweber (612) 941-5280. 

MISSOURI: St. Louis: Arrow/Kierulff (31 4) 567-6888; 
Hall-Mark (314) 291-5350; Marshall (314) 291-4650, 
Schweber (314) 739-0526. 

NEW HAMPSHIRE: Arrow/Kierulff (603) 668-6968; 
Schweber (603) 625-2250. 

NEW JERSEY: Arrow/Kierulff (201) 538-0900, 

(609) 596-8000; GRS Electronics (609) 964-8560; 
Hall-Mark (201) 575-4415, (609) 235-1900; 

Marshall (201) 882-0320. (609) 234-9100; 

Schweber (201) 227-7880. 

NEW MEXICO: Arrow/Kierulff (505) 243-4566. 

NEW YORK: Long Island: 

Arrow/Kierulff (516) 231-1000; Hall-Mark (516) 737-0600; 
Marshall (516) 273-2424; Schweber (516) 334-7555. 
Zeus (914) 937-7400; 

Rochester: Arrow/Kierulff (716) 427-0300; 

Hall-Mark (716) 244-9290; Marshall (716) 235-7620, 
Schweber (716) 424-2222; 

Syracuse: Marshall (607) 798-161 1. 

NORTH CAROLINA: Arrow/Kierulff (919) 876-3132, 
(919) 725-8711; Hall-Mark (919) 872-0712; 

Marshall (919) 878-9882; Schweber (919) 876-0000. 
OHIO: Cleveland: Arrow/Kierulff (216) 240-3990; 
Hall-Mark (216) 349-4632; Marshall (216) 248-1788; 
Schweber (216) 464-2970; 

Columbus: Arrow/Kierulff (614) 436-0928; 

Hall-Mark (614) 888-3313; 

Dayton: Arrow/Kierulff (513) 435-5563; 

Marshall (513) 898-4480; Schweber (513) 439-1800. 

OKLAHOMA: Arrow/Kierulff (918) 252-7537, 

Schweber (918) 622-8003. 

OREGON: Arrow/Kierulff (503) 645-6456; 

Marshall (503) 644-5050; Wyle (503) 640-6000. 
PENNSYLVANIA: Arrow/Kierulff (412) 056-7000, 

(215) 928-1800; GRS Electronics (215) 922-7037; 
Schweber (215) 441-0600, (412) 963-6804. 

TEXAS: Austin: Arrow/Kierulff (512) 835-4180; 
Hall-Mark (512) 258-8848; Marshall (512) 837-1991; 
Schweber (512) 339-0088; Wyle (512) 834-9957; 

Dallas: Arrow/Kierulff (214) 380-6464; 

Hall-Mark (214) 553-4300; Marshall (214) 233-5200; 
Schweber (214) 661-5010; Wyle (214) 235-9953; 

Zeus (214) 783-7010; 

Houston: Arrow/Kierulff (713) 530-4700, 

Hall-Mark (713) 781-6100; Marshall (713) 895-9200; 
Schweber (713) 784-3600; Wyle (713) 879-9953. 

UTAH: Arrow/Kierulff (801) 973-6913; 

Hall-Mark (801) 972-1008; Marshall (801) 485-1551; 

Wyle (801) 974-9953. 

WASHINGTON: Arrow/Kierulff (206) 575-4420; 

Marshall (206) 747-9100; Wyle (206) 453-8300. 

WISCONSIN: Arrow/Kierulff (414) 792-0150; 

Hall-Mark (414) 797-7844; Marshall (414) 797-8400. 
Schweber (414) 784-9020. 

CANADA: Calgary: Future (403) 235-5325; 

Edmonton: Future (403) 438-2858; 

Montreal: Arrow Canada (514) 735-5511; 

Future (514) 694-7710; 

Ottawa: Arrow Canada (613) 226-6903; 

Future (613) 820-8313; 

Quebec City: Arrow Canada (418) 687-4231; 

Toronto: Arrow Canada (416) 672-7769; 

Future (416) 638-4771; 

Vancouver: Future (604) 294-1166; 

Winnipeg: Future (204) 339-0554. 


Customer 
Response Center 


TOLL FREE: (800) 232-3200 
OUTSIDE USA: (214)995-6611 

(8.00 a.m. - 5:00 p.m. CST) 
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TI Worldwide 
Sales Offices 


ALABAMA: Huntsville: 500 Wynn Drive. Suite 514. 
Huntsville, AL 35805. (205) 8377530 

ARIZONA: Phoenix: 8825 N. 23rd Ave , Phoenix, 

AZ 85021. (602) 995-1007. 

CALIFORNIA: Irvine: 17891 Cartwright Rd., Irvine. 

CA 92714. (714) 660-8187; Sacramento: 1900 Point 
West Way. Suite 171, Sacramento. CA 95815. 

(916) 929-1521; San Diego: 4333 View Ridge Ave,. 
Suite B , San Diego. CA 92123. (619) 278 9601; 

Santa Clara: 5353 Betsy Ross Dr., Santa Clara. CA 
95054, (408) 980-9000; Torrance: 690 Knox St . 
Torrance, CA 90502. (213) 217-7010, 

Woodland Hills: 21220 Erwin St.. Woodland Hills. 

CA 91367. (818) 704 7759. 

COLORADO: Aurora: 1400 S. Potomac Ave , 

Suite 101. Aurora. CO 80012, (303) 368-8000 

CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park Rd., Barnes Industrial Park. Wallingford. 

CT 06492. (203) 269 0074 

FLORIDA: Ft. Lauderdale: 2765 N.W 62nd St.. 

Ft. Lauderdale, FL 33309, (305) 973 8502; 

Maitland: 2601 Maitland Center Parkway, 

Maitland. FL 32751. (305) 660-4600; 

Tampa: 5010 W. Kennedy Blvd . Suite 101. 

Tampa. FL 33609, (813) 870-6420. 

GEORGIA: Norcross: 5515 Spalding Drive, Norcross. 
GA 30092, (404) 662-7900 

ILLINOIS: Arlington Heights: 515 W Algonquin. 
Arlington Heights, IL 60005. (312) 640-2925. 

INDIANA: Ft. Wayne: 2020 Inwood Dr . Ft. Wayne, 

IN 46815. (219) 424 5174; 

Indianapolis: 2346 S. Lynhurst, Suite J-400. 
Indianapolis, IN 46241. (317) 248-8555. 

IOWA: Cedar Rapids: 373 Collins Rd NE. Suite 200 
Cedar Rapids, IA 52402, (319) 395-9550. 

MARYLAND: Baltimore: 1 Rutherford PI., 

7133 Rutherford Rd.. Baltimore, MD 21207, 

(301) 944-8600 

MASSACHUSETTS: Waltham: 504 Totten Pond Rd.. 
Waltham, MA 02154, (617) 895-9100. 

MICHIGAN: Farmington Hills: 33737 W. 12 Mile Rd.. 
Farmington Hills, Ml 48018, (313) 553-1500 

MINNESOTA: Eden Prairie: 11000 W. 78th St.. 

Eden Prairie, MN 55344 (612) 828-9300 

MISSOURI: Kansas City: 8080 Ward Pkwy., Kansas 
City, MO 64114, (816) 523-2500; 

St. Louis: 11816 Borman Drive, St. Louis. 

MO 63146, (314) 569-7600. 

NEW JERSEY: Iselin: 485E U S Route 1 South, 
Parkway Towers, Iselin, NJ 08830 (201) 750-1050 

NEW MEXICO: Albuquerque: 2820-D Broadbent Pkwy 
NE, Albuquerque, NM 87107, (505) 345-2555 

NEW YORK: East Syracuse: 6365 Collamer Dr., East 
Syracuse, NY 13057, (315) 463-9291; 

Endicott: 112 Nanticoke Ave., P.O. Box 618. Endicott, 
NY 13760, (607) 754-3900; Melville: 1 Huntington 
Quadrangle, Suite 3C10. P.O. Box 2936, Melville. 

NY 11747, (516) 454-6600; Pittsford: 2851 Clover St.. 
Pittsford. NY 14534, (716) 385-6770; 

Poughkeepsie: 385 South Rd.. Poughkeepsie, 

NY 12601, (914) 473-2900. 

NORTH CAROLINA: Charlotte: 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930; 
Raleigh: 2809 Highwoods Blvd . Suite 100, Raleigh. 
NC 27625, (919) 876-2725. 

OHIO: Beachwood: 23408 Commerce Park Rd.. 
Beachwood, OH 44122, (216) 464-6100; 

Dayton: Kingsley Bldg , 4124 Linden Ave., Dayton, 

OH 45432, (513) 258-3877. 

OREGON: Beaverton: 6700 SW 105th St.. Suite 110, 
Beaverton, OR 97005, (503) 643-6758 


PENNSYLVANIA: Ft. Washington: 260 New York Dr.. 
Ft. Washington. PA 19034, (215) 643-6450; 
Coraopolis: 420 Rouser Rd.. 3 Airport Office Park. 
Coraopolis. PA 15108. (412) 771-8550. 

PUERTO RICO: Hato Rey: Mercantil Plaza Bldg . 
Suite 505. Hato Rey, PR 00919. (809) 753-8700. 

TEXAS: Austin: P.O. Box 2909, Austin. TX 78769. 
(512) 250-7655; Richardson: 1001 E. Campbell Rd.. 
Richardson. TX 75080. 

(214) 680-5082: Houston: 9100 Southwest Frwy.. 

Suite 237, Houston. TX 77036. (713) 778-6592. 

San Antonio: 1000 Central Parkway South. 

San Antonio. TX 78232. (512) 496-1779 

UTAH: Murray: 5201 South Green SE. Suite 200. 
Murray. UT 84107. (801) 266-8972. 

VIRGINIA: Fairfax: 2750 Prosperity. Fairfax. VA 
22031. (703) 849-1400 

WASHINGTON: Redmond: 5010 148th NE. Bldg B. 
Suite 107. Redmond, WA 98052. (206) 881-3080, 

WISCONSIN: Brookfield: 450 N Sunny Slope. 

Suite 150. Brookfield. Wl 53005. (414) 785-7140 

CANADA: Nepean: 301 Moodie Drive. Mallorn 
Center, Nepean, Ontario. Canada. K2H9C4, 

(613) 726-1970. Richmond Hill: 280 Centre St. E . 
Richmond Hill L4C1B1. Ontario. Canada 
(416) 884-9181; St. Laurent: Ville St. Laurent Quebec. 
9460 Trans Canada Hwy., St. Laurent. Quebec, 
Canada H4S1R7. (514) 335 8392 


ARGENTINA: Texas Instruments Argentina 
S A.I.C.F.: Esmeralda 130, 15th Floor. 1035 Buenos 
Aires, Argentina, 1 +394-3008. 

AUSTRALIA (& NEW ZEALAND): Texas Instruments 
Australia Ltd.; 6-10 Talavera Rd., North Ryde 
(Sydney), New South Wales. Australia 2113, 

2 + 887-1122, 5th Floor, 418 St Kilda Road, 
Melbourne, Victoria, Australia 3004. 3 + 267-4677; 

171 Philip Highway. Elizabeth. South Australia 5112, 
8 + 255-2066. 

AUSTRIA: Texas Instruments Ges.m.b.H.: 
Industriestrabe B/16, A-2345 Brunn/Gebirge. 
2236-846210. 

BELGIUM: Texas Instruments N.V Belgium S.A.: 
Mercure Centre, Raketstraat 100, Rue de la Fusee, 
1130 Brussels. Belgium, 2/720.80 00. 

BRAZIL: Texas Instruments Electronicos do Brasil 
Ltda.: Rua Paes Leme, 524-7 Andar Pinheiros, 05424 
Sao Paulo. Brazil, 0815-6166. 

DENMARK: Texas Instruments A/S. Mairelundvej 
46E, DK-2730 Herlev. Denmark, 2 • 91 74 00. 

FINLAND: Texas Instruments Finland OY: 
Teollisuuskatu 19D 00511 Helsinki 51, Finland, (90) 
701-3133. 

FRANCE: Texas Instruments France. Headquarters 
and Prod. Plant, BP 05. 06270 Villeneuve-Loubet, 

(93) 20-01-01; Paris Office, BP 67 8-10 Avenue 
Morane-Saulnier, 78141 Velizy-Villacoublay, 

(3) 946-97-12; Lyon Sates Office, L'Oree D Ecully, 
Batiment B, Chemin de la Forestiere, 69130 Ecully, 
(7) 833-04-40; Strasbourg Sates Office, Le Sebastopol 
3, Quai Kleber, 67055 Strasbourg Cedex, 

(88) 22-12-66; Rennes, 23-25 Rue du Puits Mauger, 
35100 Rennes, (99) 31-54-86; Toulouse Sales Office, 
Le Peripole— 2, Chemin du Pigeonnier de la Cepiere, 
31100 Toulouse, (61) 44-18-19; Marseille Sales Office. 
Noilly Paradis— 146 Rue Paradis, 13006 Marseille. 
(91) 37-25-30. 
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GERMANY (Fed. Republic of Germany): Texas 
Instruments Deutschland GmbH: Haggertystrasse 1, 
D-8050 Freising, 8161 + 80-4591; Kurfuerstendamm 
195/196, D-1000 Berlin 15. 30 + 882-7365; III, Hagen 
43/Kibbelstrasse, .19, D-4300 Essen, 201-24250; 
Frankfurter Allee 6-8, D-6236 Eschborm 1, 

06196 + 8070; Hamburgerstrasse 11, D-2000 Hamburg 
76, 040 + 220-1154, Kirchhorsterstrasse 2, D-3000 
Hannover 51, 511 +648021; Maybachstrabe 11, 

D-7302 Ostfildern 2 Nelingen, 711 +547001; 

Mixikoring 19, D-2000 Hamburg 60, 40 + 637 + 0061; 
Postfach 1309, Roonstrasse 16, D-5400 Koblenz, 

261 +35044. 

HONG KONG ( + PEOPLES REPUBLIC OF CHINA): 

Texas Instruments Asia Ltd., 8th Floor, World 
Shipping Ctr., Harbour City, 7 Canton Rd., Kowloon, 
Hong Kong. 3 + 722-1223. 

IRELAND: Texas Instruments (Ireland) Limited: 
Brewery Rd., St ill organ , County Dublin, Eire, 

1 831311. 

ITALY: Texas Instruments Semiconduttori Italia Spa: 
Viale Delle Scienze, 1, 02015 Cittaducale (Rieti), 

Italy, 746 694.1; Via Salaria KM 24 (Palazzo Cosma), 
Monterotondo Scalo (Rome), Italy, 6 + 9003241; Viale 
Europa, 38-44, 20093 Cologno Monzese (Milano), 

2 2532541; Corso Svizzera, 185, 10100 Torino, Italy, 

11 774545; Via J. Barozzi 6, 40100 Bologna, Italy, 51 
355851. 

JAPAN: Texas Instruments Asia Ltd.: 4F Aoyama 
Fuji Bldg., 6-12, Kita Aoyama 3-Chome, Minato-ku, 
Tokyo, Japan 107, 3-498-2111; Osaka Branch, 5F, 
Nissho Iwai Bldg., 30 Imabashi 3- Chome, 

Higashi-ku. Osaka, Japan 541, 06-204-1881; Nagoya 
Branch. 7F Daini Toyota West Bldg., 10-27, Meieki 
4-Chome, Nakamura-ku Nagoya, Japan 
450, 52-583-8691. 

KOREA: Texas Instruments Supply Co.: 3rd Floor, 
Samon Bldg., Yuksam-Dong, Gangnam-ku, 

135 Seoul, Korea. 2 + 462-8001. 

MEXICO: Texas Instruments de Mexico S.A.: Mexico 
City, AV Reforma No. 450 — 10th Floor, Mexico, 
D.F., 06600. 5 + 514-3003. 

MIDDLE EAST: Texas Instruments: No. 13, 1st Floor 
Mannai Bldg , Diplomatic Area, P.O. Box 26335, 
Manama Bahrain, Arabian Gulf, 973 + 274681. 

NETHERLANDS: Texas Instruments Holland B.V., 
P.O. Box 12995, (Bullewijk) 1100 CB Amsterdam, 
Zuid-Oost, Holland 20 + 5602911. 

NORWAY: Texas Instruments Norway A/S: PB106, 
Refstad 131, Oslo 1, Norway, (2) 155090. 

PHILIPPINES: Texas Instruments Asia Ltd.: 14th 
Floor, Ba- Lepanto Bldg., 8747 Paseo de Roxas, 
Makati, Metro Manila, Philippines, 2 + 8188987. 

PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal), Lda.: Rua Eng. Frederico 
Ulrich, 2650 Moreira Da Maia, 4470 Maia, Portugal, 
2-948-1003. 

SINGAPORE (4 INDIA, INDONESIA, MALAYSIA, 
THAILAND): Texas Instruments Asia Ltd.: 12 Lorong 
Bakar Batu, Unit 01-02, Kolam Ayer Industrial Estate, 
Republic of Singapore, 747-2255. 

SPAIN: Texas Instruments Espana, S.A.: C/Jose 
Lazaro Galdiano No. 6, Madrid 16, 1/458.14.58. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen): Box 39103, 10054 
Stockholm, Sweden, 8 • 235480. 

SWITZERLAND: Texas Instruments, Inc., Reidstrasse 
6, CH-8953 Dietikon (Zuerich) Switzerland, 

1-740 2220. 

TAIWAN: Texas Instruments Supply Co.: Room 903, 
205 Tun Hwan Rd., 71 Sung-Kiang Road, Taipei, 
Taiwan, Republic of China, 2 + 521-9321. 

UNITED KINGDOM: Texas Instruments Limited: 
Manton Lane, Bedford, MK41 7PA, England, 0234 
67466; St. James House, Wellington Road North, 
Stockport. SK4 2RT, England, 61 +442-7162. 
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